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During a long and continuous study of the Desmi- 
diaceiB we have reaHsed the pressing need of a British 
Monogi'aph by means of which diligent and pains- 
taking students may reasonably hope to identify the 
various species which they may happen to meet with 
in any part of the British Isles. We have no doubt 
that one of the principal reasons for the lack of per- 
sistent students of these beautiful plants has been the 
absence of a reliable British Monograph on the group. 
Therefore, when we were asked bv the Council of the 
Ray Society to undertake the work, we consented with 
pleasure and with a determination to place the results 
of the investigations of many years at the disposal of 
such a useful Society. 

The earliest recorded descriptions and figures of 
British Desmids are found in Dillw\ni's ' British Con- 
ferviB,' 1800; Smith's 'English Botany,' 1790-18U; 
Greville's ' Scottish (.'ryptogamic Botany,' 1823-1828 ; 
Smith's 'English Botany,' edit. 2, 1844; and in Jenner's 
'Flora of Tunbridge Wells,' 1845. Ralfs also pub- 
lislied some of the results of his work in the ' Annals 
and Magazine of Natural History ' from 1842 to 1845, 
and in the ' Transactions of the Botanical Society of 
Edinburgh' from 1843 to 1846. In 1845 a 'History 
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of British Freshwater Algae' was pul)hshecl by Hassall, 
and in this work 68 Desmids were described and 
figured. Hassall did not give the dimensions of the 
species, and both the text and figures are often v?iy 
inaccurate. Three years later, in 1848, Ralfs' ' British 
Desmidieae ' appeared, and this book undoubtedly 
opened the eyes of British naturalists to the wondrous 
beauty of a neglected class of plants. At the same 
time it gave a stimulus to the study of microscopical 
botany, and Ralfs' book stands to-day as the only 
monograph extant containing accurate figures of these 
simple plants. In this classical volume Ralfs described 
and figured 162 species and 32 varieties of British 
Desmids, and 18 species and 4 varieties of other 
Algae belonging to the genera Ankistrodesmns, Peclias- 
trum, and Scenedesvtus. These genera were at that 
time supposed to belong to the Desmidiaceje. He also 
briefly included some 64 species of Desmids and 3 
species of other Algae which had been found in 
foreign countries. 

From 1858 to 1885 a large series of notes and short 
papers by W. Archer appeared in the ' Proceedings of 
the Dublin Microscopical Society ' and the ' Quarterly 
Journal of Microscopical Science,' and in 1861 the 
same writer contributed the article on the Desmidiacea? 
for Pritchard's ' Infusoria.' These are unquestionably 
among the most valuable contributions to the litei'ature 
of British Desmids, and clearly prove that Archer 
was second to none in his detailed acquaintance and 
clear insight into the structure and habits of these 
plants. It is a great pity that many of his preliminary 
notes were never followed by his promised detailed 
descriptions and figures, as in several instances they 
were too measre to be of anv value. 
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Barker (1869), Bennett (1886-7), Bisset (1884), 
Cooke and Wills (1880-1), Marquand (1882-4), and 
Turner (1885-6) also contributed short papers on 
British Desmids, which added considerably to the 
knowledge of the distribution of the Desmidiaceae in 
the British Islands. 

In 1887 M. C. Cooke issued his 'British Desmids.' 
A good work was much needed at that time, but the 
book which then appeared was most unsatisfactory to 
scientific botanists, whatever it may have been to 
naicroscopists. In the first place, it was evident that 
very little Desmid-material had been examined, and, 
secondly, that scarcely any attempt had been made to 
collect together what was already known concerning 
the distribution of Desmids in the British Isles. Added 
to this, the illustrations were mostly very diagrammatic 
and many extraordinarily inaccurate. Often when a 
cell had been figured showing the cell-contents, the 
outline of the same figure was made to do duty for an 
empty cell, the latter being shown without its charac- 
teristic and indispensable markings. Not many (prob- 
ably not more than a dozen in all) of the figures were 
original, and one of the remarks in the text called 
forth an article in the ' Journal of Botany ' 1887, xxv, 
pp. 355-358, by Dr. 0. Nordstedt of Lund, Sweden, 
who indicated the various works from which the figures 
had been roughly copied. Notwithstanding all these 
defects there is no doubt that the book was of value in 
stimulating students to further work on these plants. 
The number of species Cooke described was 271 with 
46 varieties; there were also 19 species and 2 varieties 
in a supplement, making a total of 290 species and 48 
varieties. 

Since the publication of Cooke's book many papers 
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have been issued concerning British Desmids. Several 
have appeared by Bennett, Roy, and Turner, and also 
a very good and comprehensive account of ' The Scot- 
tish Desmidieae ' by Roy and Bisset. The latter paper 
includes all the published information on Scottish 
Desmids up to 1894. 

During the last fifteen years many papers have been 
published by continental botanists on Desmids from 
various parts of the world. The principal contributors 
to Desmid-literature have been Wille in Norway, 
Wittrock, Nordstedt, Borge, and Lagerheim in Sweden; 
Borgesen in Denmark; Schmidle and Lemmermann 
in Germany; Liitkemuller in Austria; Gutwinski in 
Poland ; Gay in France ; and Johnson in North 
America. Many of the works of these authors have 
been up to the present absolutely indispensable to 
students of British Desmids, and some of them will 
always remain so. 

In the present monograph we have endeavoured to 
bring together all the published information concerning 
British Desmids that we have already mentioned, also 
much work which we have ourselves published con- 
cerning these plants, as well as a large number of 
hitherto unpublished investigations. 

The number of species described and figured in the 
present work will be approximately 690, and the 
number of varieties about 450. This is an increase of 
400 species and 402 varieties over those enumerated 
in the last monograph of British Desmids, by Cooke, 
the majority of w^liich have been added by our own 
researches. 

Although many months have been spent by us from 
year to year, investigating districts in almost all parts 
of the British Islands, large areas yet remain practi- 
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cally unwprked. Under each species we give its dis- 
tribution in the British Islands so far as it is known, 
and this will at once indicate the extensive and repre- 
sentative area which has been examined. 

We also give the known geographical distribution 
of each species. It must be;, remembered, however, 
that our knowledge of the geographical distribution of 
Desmids is at present very incomplete. 

Most of the figures are original, and much time and 
care has been expended on the drawing of the speci- 
mens in order that they should be as accurate as 
possible. In many instances Ave have given an accu- 
rate copy of the original figure published by the author 
of the species, but in all cases where the figures are 
not our own, mention has been made of the fact. In 
some cases where we have not had a drawing of a 
British specimen in a convenient form for reproduc- 
tion, we have not hesitated to give a figure of a foreign 
specimen, provided the latter was typical. We regret 
verv much that the fiofures are not drawn to a uniform 
scale of magnification, but the great diversity of size, 
and of firmness and structure of cell-wall exhibited 
throughout the family, together with the fact that we 
have reproduced a large number of the original figures 
of various authors, has rendered such uniformity of 
magnification impossible. Moreover, many species vary 
very considerably in their dimensions, so that relative 
size is of no fundamental importance as a specific dis- 
tinction. Hence, it does not matter what the magnifi- 
cation of the drawing is, provided the scale is large 
enough to show all the distinctive features of the 
species. We think, however, that the student will 
soon become acquainted with the relative sizes of these 
plants, and we have endeavoured to make the measure- 
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ments in the text as accurate as possible. All measure- 
ments are given in micromillimetres (/u). 1 ^i=0'001 
mm. Every species is drawn to scale and the magnifi- 
cation is indicated. 

The note of exclamation (!) indicates that we have 
seen a specimen from J:he locality after which it is 
placed. 

W. & G. S. West. 

Slst May, 1904. 
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P. 39, line 28, for musicola read muscicola. 
P. 160, line 28, in description of Closteriurn toxon, delete 
scattered. 
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INTRODUCTION. 

Desmids are unicellular plants of extremely varied 
form. Most of them are zygomorphically symmetrical 
in three different planes at right angles to each other. 
They are nearly always constricted in the middle, the 
constriction varying from a slight narrowing in the 
central portion of the cell to a relatively deep incision. 
The portion on each side of the constriction is termed 
a semicell, and that portion which connects the semi- 
cells is called the isthmus. The incision on each side 
of the isthmus between the semicells is known as the 
siniiSy and the apices of the semicells are often termed 
the poles. In a few genera (such as Glostenum^ 
Mesotseninm^ Gonatozygon^ and Spirotaenia) in which the 
cell itself is not constricted, that part of the protoplasm 
which contains the chloroplasts is almost invariably 
divided into two symmetrical portions. 

Before the time of Ralfs, who advocated the view 
that Desmids are unicellular, nearly every author with 
the exception of Kiitzing considered that they con- 
sisted of two cells, even Meneghini and Ehrenberg 
being under the impression that they were bicellular. 

Desmids belong to the green Algae (or Chlorophyceae) 
of which by far the greater proportion are inhabitants 
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of fresh water, and they constitute the family Desmt- 
DiACEiE of the order Conjugate. The Algae are a class 
of plants which possess a simple structure, the most 
highly developed forms being the red Algae (or 
Florideae), which are almost entirely marine. 

Although some Desmids possess cylindrical cells 
very similar to those of other families of Conjugatae, 
they can be readily distinguished by peculiarities in 
their cell-structure, their method of division, and the 
formation of the zygospore. 

Some few Algae are subaerial, occurring in moist, 
shady places, and among these are a few Desmids, 
principally species of the genera Mesotsenium and Cyliv- 
drocystis. 

The Desmids are free-floating, and often occur 
in mucilaginous masses. They are never marine, but 
have been found, though rarely, in slightly brackish 
water. They exhibit great diversity in size, the 
longest axis varying in length from 8 to 1200 /i. In 
the British genera Hyalotheca, Gymnozyga^ Spondylo- 
sium^ Sphaerozosma^ Oriychonema^ and Desviidinm^ the 
cells remain attached to each other after division in 
the same manner as in the other families of Conjugatae. 
These filaments may be plane or twisted, and the cells 
may be connected' by their flat apices or by the 
apposition of corresponding apical projections. This 
filamentous condition may however be developed in 
species of genera which normally occur as single cells. 
Instances of this are known in Cosmarium^ Eiiastrnm, 
Micrastenas^ and Staurastrnm. Tlie cells of the genera 
Gonatozygon and Genicnlaria frequently occur in long 
filaments, but a very slight disturbance is sufficient to 
cause the dissociation of these filaments into their 
separate cells. Even in the more typical filamentous 
forms such as DesntvUam, Hynlothera, Sphfcrozo^mui^ 
and Onychonema, the filaments are usually dissociated 
into individual cells just prior to conjugation. 

Every person who for the first time examines a 
varied collection of Desmids is astonished at their 
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wonderful symmetry and their elegance of form. This 
feeling is highly intensified on observing the great 
variety of the forms, and astonishment increases when 
the beautiful ornamentation of some of them becomes 
manifest. Diatoms are admitted by all to be very 
beautiful microscopic objects, but they are far sur- 
passed in elegance by Desmids. 

The simplest forms are seen in the genera Mesa- 
tsenium^ Gyliifidrocystis^ Penium^ and SjnrotdBuia^ which 
consist of cylindrical or subcylindrical cells, usually 
without any constriction. Even in some of these the 
cell-wall is ornamented. In some species of Penium 
there is a distinct although slight median constriction, 
which is the first indication of the feature so cha- 
racteristic of most Desmids, viz. the constriction of the 
cell into two semicells. In the large genus Glosterium^ 
and also in Boya and one or two other small genera, 
there is no constriction, but in those specified there is 
more elegance of form, many species of the former 
genus being most gracefully curved and gradually 
narrowed towards the extremities, whilst some of them 
have a slight ornamentation of the cell- wall. This is 
usually in the form of longitudinal striations. In 
Docidiuniy which is subcylindrical, there is always a 
division into two semicells with an ornamentation at 
the base of each, and some species possess a grace- 
fully undulated outline. In Pleicrotsenmm the apices 
are often ornamented. In Tetmemorns the apices are 
notched and the cell- wall is generally punctate. In 
most of the other genera of Desmids there is a 
more or less deep constriction, the semicells being 
connected by an isthmus of variable breadth. In 
Gosmariumy which is by far the largest genus of the 
family, many of the species exhibit an exquisite orna- 
mentation of the cell- wall, being decorated with sym- 
metrical patterns of granules, papillae, or warts of 
various sizes and shapes. The next genus in point of 
view of numbers is Staurastrum^ and in this genus is 
found the greatest diversity of form. In addition to 
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granules and warts, many species of this gemis are 
adorned witli spines of variable length, or the angles 
of the semicells are produced into long hollow 
processes. Seen from the vertical view, many exhibit 
a radiating structure, the number of radii varying 
from three to ten. The two genera Xmitkidivm and 
Ev'isfrnm also contain some of the most beautifully 
ornamented Desmids, but perhaps the prettiest of all 
forms are to be found iu the genus MicraMenaii, the 
exquisite symmetry of the incised margins of species 
such as Micras^taids apinUaia, M. radiosa, and M.fur- 
ratiit being without parallel in the vegetable kingdom. 

The great diversity of form and wonderfidly varied 
character of Desmids are features associated with their 
almost exclusive confinement to small ponds or the 
quiet margins of lakes, localities suitable for their 
existence in large numbers. Tlie complexity of out- 
line, which is so frequently accompanied by a defensive 
armour of spines and spinous processes, has most 
probably been acquired as a means of resisting the 
attacks of aquatic animals, anch as Amcebse, Turbel- 
laria, OligochiBtes, Tardigrades, small aquatic larvse of 
insects, and small species of Crustacea; and it is note- 
worthy that most species which occur on wet rocks and 
in other localities from which these enemies are almost 
entirely absent, possess as a rule a comparatively 
simple outline. 

The cell-wall is composed of cellulose with a vari- 
able admixture of pectose. The pectose compoimds 
are gelatinous, and in most Desmids they accumulate 
as a considerable mucilaginous mass on the outer 
surface of the cellulose wall. It is most probable that 
this accumulation is due to a gradual exudation ot 
these gelatinous compounds through numerous minute 
pores present in the cellulo-te wall of almost all 
Desmids. This is largely borne out by the radiating 
fibrillar structure which is so characteristic of this 
mucus and which has at times caused serious errors of 
observation. The pectose compounds sometimes form 
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a considerable proportion of the cell-wall, and by their 
gelatination cause an ecdysis of the outer layers of 
cellulose. The cell- wall is usually colourless, but 
sometimes is of a pale straw-colour or even of a 
reddish-brown tint. It is impregnated to a certain 
extent with lime, and an incineration of the living cells 
leaves an ash composed chiefly of calcium carbonate, 
a small quantity of calcium sulphate, and an insoluble 
residue which is probably silica. 

The cell-wall is often beautifully sculptured or 
adorned with granules, warts, processes, spines, etc. 
In some species the wall is devoid of such embellish- 
ments, but the cell-walls of almost all Desmids if 
examined under a suflBciently high magnifying power 
exhibit fine punctulations which are the optical ex- 
pression of the pores in the cellulose wall. 

The cell-protoplasm occupies a large proportion of 
the interior of the wall, and a portion of it always 
completely lines the inner surface of the cell-wall. 
This protoplasm contains numerous granules, largely of 
a nutritive nature, and it exhibits a well-marked 
circulatory movement. This circulation of the proto- 
plasm is very variable and irregular, and its move- 
ments are rendered easily visible owing to the con- 
tained protoplasmic granules. Vacuoles are present in 
the protoplasm, but their position and number largely 
depend on the form of the chromatophores and the 
general shape of the cell. There is usually a vacuole 
in the region of the isthmus between the two chloro- 
plasts of constricted cells, but some genera, such as 
GlosteHum and Pleurotxniiim^ invariably possess apical 
vacuoles. In these apical or terminal vacuoles many 
small crystals are usually found (sometimes only one), 
which exhibit a rapid vibratory or swarming movement. 
These minute crystals (often rhomboidal) are composed 
of calcium sulphate. 

When Desmids are kept alive for some time, 
especially under abnormal conditions, the protoplasm 
develops numerous vacuoles, often of large size, all of 
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which become filled with a dense swarming mass of 
granular material. This change has been observed to 
take place in all the genera. 

The liquid contained in the vacuoles is known as 
cell-sap and is usually colourless. In certain species, 
such as Mesotaenium violasceiis De Baiy and M. pur- 
pnreum West & Gr. S. West, the cell-sap is coloured 
violet or purple by a pigment which has been termed 
by Lagerheim phycopoiyhyrin. 

The chloroplasts occur embedded in the protoplasm, 
either one or more in each cell. Sometimes they are 
parietal cushions or bands on the walls of the cells, but 
more frequently they are central. In Spirotmnia, 
Mesotmnium^ Boya^ and in some species of Gonatozygon 
and Penium, there is only one chloroplast. In those 
species with parietal chloroplasts there may be four, 
six, or eight, but the vast majority of Desmids possess 
two central chloroplasts, one in each semicell. The 
chloroplasts of the Desmidiaceas are chiefly remarkable 
for their large size, their variability in different 
genera, and their peculiar complex character. They 
may be straight and rod-like, ridged and spirally 
twisted, or they may exhibit a radiating structure. In 
some of the larger Desmids, such as in certain species 
of Euastrum and Micrasterias, they are plate-like and 
their margins are incised or lobed corresponding to the 
incisions or lobes of the cell-wall. Embedded in each 
chloroplast are one or more large conspicuous pyre- 
noids {Gosmarmm^ Staurastrwm, etc.), or in some cases 
numerous small pyrenoids (Gonatozygon, Geniciilaria, 
etc.). The pyrenoids are crystalloidal nitrogenous 
bodies, which usually become covered with minute 
starch-grains after exposure to light. They consist of 
reserve materials, and, with the exception of Anthoceros 
among the Hepaticse, are quite peculiar to Algae. The 
pyrenoids with their envelope of starch-grains are 
termed amylospheres. 

There is one nucleus in each cell, generally situated 
ill the central portion of the cell, and in those Desmids 
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which are conspicuously constricted it is found in the 
region of the isthmus. It is globose or ellipsoidal in 
shape, and contains one nucleolus. 

Variation. — Desmids are subject to certain varia- 
tions of form and structure which have been summed 
up as follows : — 

1. The structure of the cell-contents is one of the 
most constant features exhibited by the species; but 
this fact can be of little classificatory value owing to 
the very large number of species which possess the 
same structure and arrangement of the chromato- 
phores. 

2. The outward form of the cell, as seen in front 
view, varies within certain limits, which are usually 
very small, but which may in exceptional cases be 
considerable. The form of the vertical view is, as a 
rule, a more constant feature than the form of the 
front view. 

3. The ornamentation (scrobiculations, granulations, 
spinulations, etc.) of the cell- wall is relatively constant, 
being always arranged according to a definite law, 
which is only transgressed by variations in one or 
more of the individual component groups which con- 
stitute the pattern of arrangement. 

4. The prolific growth and rapid division of immense 
numbers of Desmids have a tendency to produce 
variations from the typical forms. 

5. Changes in the conditions of environment cannot 
affect the characters of a species unless they act for a 
long period of time. 

Locomotion. — Desmids possess the power of slow 
locomotion. If numbers of them are placed in a small 
vessel and exposed to a moderate light they gradually 
travel to that side of the vessel nearest the light. 
Advantage may be taken of this fact, as we have often 
done, to obtain pure masses of Desmids from any 
muddy sediments in which they exist in quantity. 
Stahl, in making observations on the movements of 
GlosteHum mcmiliferwm^ noticed that the plant attached 
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itself at one pole and then swung over and attached 
itself by the other pole, tlms shifting its position by a 
distance equal to its own length. This is an exhibition 
of periodical polarity brought about by an alternation 
of positive and negative heliotropism or geotropism, 
or by a combination of both. Stahl's experiment was 
pei-fonned by placing the Desmids in glass tubes and 
altering the direction of the light by reflection. The 
longer axes of the cells placed themselves parallel to 
the incident rays, first one pole presenting itself 
towards the light and then the other. The reversal of 
])Osition, which was a movement of the cell through an 
angle of ISO", occupied from six to thirty-five minutes 
according to the temperature ; the change of position 
occurring more rapidly as the temperature increased, 
taking from six to eight minutes at a temperature of 
33° C. In Pmiium curtwii the polarity is constant, the 
young semicells always turning towards the light. 
Goebel found that Mvyragtnrias rotata arranged itself 
so as to place its plate-like cbloroplasts at right 
angles to the incident rays of hgbt. Warming states 
that the movements are dne to the protrusion of a 
mucilaginous stalk, and that they are partly dependent 
upon, and partly independent of heliotropism and 
geotropism. 

The Vegktative Eeproddction of Desmids takes place 
by the process of cell-division, but this presents a 
rather curious appearance, reminding one of gemma- 
tion, in those forms which possess a deep constriction. , 
The first stage in this cell-division is an elongation of 
the isthmus causing the semicells to move slightly 
apart. The elongated isthmus increases in size, 
becomes somewhat swollen and turgid, and soon shows 
signs of a constriction. The constriction deepens, and 
when complete the two young semicells remain 
attached by their a]}ices. The new semicells are at 
first much more delicate than the old ones, but they 
gradually increase in size until they ultimately attain 
the form and strength of the mature halves, when in 
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most cases they soon separate. In those species which 
possess a sculptured cell- wall the new semicells are at 
first quite smooth, the markings only beginning to 
appear as the semicells approach maturity. In those 
species which have an incised outline the incisions 
begin to form long before the semicells have attained 
half their full size. Thus, in all Desmids one semicell 
is younger than the other. Division is most active in 
late spring or early summer according to the con- 
ditions of the climate. 

Asexual Reproduction takes place by means of 
aplanos})ore8 in certain species of Desmids. Each 
aplanospore is formed by the rejuvenescence of the 
entire contents of a cell, a new cell- wall being 
developed round the spore. This method of repro- 
duction is of exceoidingly rare occurrence, having only 
been seen by Wallich and Turner in Spondylomim 
nitetts and by ourselves in Hyalotheca negleda. Ralfs 
most probably noticed spores of this nature in 
Desmidmm Sioartzii. 

Archer's account of the occurrence of zoospores in 
a * Docidiiim ' must have resulted from a mistaken 
observation, as all evidence tends to prove the entire 
absence of ciliated motile spores from the order Con- 
jugataB. It is most probable that some parasitic 
organism was present in the ^ Docidium,' which gave 
origin to the zoospores observed by him. 

Sexual Reproduction of an exceedingly degenerate 
type occurs in all the genera of Desmids. It takes 
place by the conjugation of isogamous gametes, i. e. by 
the union of precisely similar gametes. The ordinary 
vegetative cells themselves become the gametangia, 
and as the gametes possess no cilia they are known as 
aplanogametes . 

Two cells of any one species having become approxi- 
mated, they arrange themselves parallel to each other 
or inclined at various angles according to the genus to 
which they belong. From the middle of the contiguous 
sides, usually the sinus, a short connecting-tube is 
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formed between the cells, arising by the coalescence of 
two processes, one from each cell. This connecting- 
tube may be conspicuous or exceedingly delicate, and 
in many Desmids is only represented by the delicate 
vesicle which surrounds the gametes. The gametes, 
each of which consists of the entire contents of a cell, 
issue into the connecting-tube (or into its representa- 
tive vesicle) and there fuse together forming a zygospore 
(or zygote). This zygospore assumes a definite form, 
depending upon the species of Desmid, and then 
surroimds itself with a firm cell- wall, generally of a 
brown, sometimes of a black colour, and consisting of 
three layers. The zygospore may be spherical, ellip- 
soidal, or of any degree of angularity. It may be quite 
smooth, as in many species of Glostenum and Gosmn- 
Hum; it may be scrobiculate, as in . Xanthidiitm arma' 
tarn; or it may be furnished with simple spines, 
furcate spines, or branched processes, as in many 
species of Gosmarium and Staurastncm. 

We have occasionally seen zygospores formed by 
the conjugation of three cells, and there is one record 
of a zygospore produced by the union of the contents 
of four cells. In Mesotasiiiimi the conjugating tubes 
may be put out from any part of the cell. D(\smuUum 
rylindncum stands alone amongst Desmids in having 
the zygospores produced in one of the conjugating 
cells, as in the case of Sjnrogyray thus exhibiting a 
trace of sexual differentiation. Rarely the same phe- 
nomenon has been observed in Hyalotheca dusiliens. 
Lateral conjugation — or the conjugation of two 
adjacent cells in a Desmid filament — has been observed 
in Sjwudylosiitm pnlchrum var. plmimn. 

There is no doubt that conjugation freciuently 
takes place between two individuals which have just 
separated by vegetative division, the two new semi- 
cells being as yet only imperfectly developed. This is 
frequently noticed in large species of the genus Glos- 
terinm^ such as GL moniliferum and Gl. Ehrenhergii^ 
also in Micrasterias denticulata and in species of Cos- 
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marium and Euastrum. For there to be any lingering 
remains of sexuality under these circumstances, differ- 
entiation of sex could only occur immediately prior to 
conjugation. 

The development of the zygospore has been worked 
out by De Bary, and there is no alternation of genera- 
tions. He found that the gametes completely left the 
gametangia and united in from fifteen to forty minutes, 
but we have often known this process to take many 
hours. The time occupied in the escape and fusion 
of the gametes depends largely on the particular 
species under consideration. The development of the 
external ornamentation of a zygospore may take many 
days. When germination takes place the outer wall 
of the zygospore splits and the entire contents escape, 
surrounded by the colourless inner cell-wall. This 
escaped cell enlarges and soon becomes constricted, 
another constriction arising at right angles to the first 
one. Two or four new plants are thus formed which 
very soon appear of typical form and size. If the 
species bears external ornamentation, these first- 
formed cells are devoid of it, but on the first vegetative 
division the new semicells acquire the characteristic 
markings of the species. Hoffmeister, from observa- 
tions on another species, states that the contents of 
the escaped cell divide repeatedly, forming eight or 
sixteen cells which have the same form, but not the 
same size as the parent cells, and that these cells then 
escape from the zygospore. Zygospores always rest 
some months before germination. 

Double zygospores are found in some species, but 
little is known concerning their formation and nothing 
of their germination ; they occur in Clcsferiuvi ihira- 
tum^ 01. Balfsii var. hyhidum^ Gylmdrocystis diplospora ^ 
and Pefiiium didymocaiyum. 

Phylogenetic Relationships of the DESMiDiACEiE. — 
The DesmidiaceaB must be regarded as a degenerate 
family of unicellular AlgaB evolved by retrogression 
from sexually differentiated, filamentous Conjugates. 
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They conBtitute unquestiouablj the family of Con-' 
jugates which has attained a maximum state of J 
specialization with regard to complexity of mor])ho-J 
lofpcal characters, accompanied by the loss of thel 
filamentous condition and the degeneration of sesuaj 
differences. It is a notable fact that Desmidiiim njlm 
driciim is the only known Desmid in whicli the 
zygospore remains in one of the conjiigating cells 
(presumably the female), and the occasional reversion , 
to this type in Hijalotheca dissilieits goes far to prove | 
that in all probability this was their ancestral type of I 
conjugation, — a type which still exists in the Zygue-r 
macese, but which the Desmidiaceas have lost exceptl 
for the lingering remains of it which are found inl 
Desmidi'ina njlhulricuvi. Another fact testifying ta;9 
this degeneration is the secondary assumption of thi 
filamentous condition by about eight genera and several 
individual species of other genera. The recent discoven 
of that remarkable Conjugate Debaryii d''»muiioid 
lias also added still furtlier evidence with regard td! 
the evolution of Desmids from ancestral filamentous^ 
Conjugates. 

Occurrence ,l\d Distriisdtion. — Desmids occur fi-om J 
sea- level to just below the snow-line. A few species J 
have been found iu water that was somewhat brackish, I 
but only in small numbers. Everything seems to] 
indicate that they have but a precarious existence in I 
such a medium ; indeed, it is not only possible but f 
probable that they have been introduced in such situa- I 
tions by aquatic birds. As they are usually free- I 
floating plants they are not as a rule found in. J 
rnnning waters. They are most abundant in perma- 1 
nent shallow pools and the quiet, sheltered recesses of 1 
small lakes. Some species can always be found in the | 
hollows of peaty moors, whether natural or artificial, if I 
of sufficient age. They are usually most abimdant both 
with I'egaid to nmnber of species and individuals in the 
pools, tarns, and lakes of rocky districts. In flat dis- 
tricts hke the fens they are few iu number, especially 
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in number of species, but in somewhat undulating, 
virgin, sandy districts they occur in considerable 
abundance. A few are met with among the sub- 
merged plants in slow streams and rivers, and some 
species usually occur on faces of rocks over which 
water is constantly trickling, growing associated with 
filamentous Algae such as species of Stigonema and 
Schizothrlx. Some occur in more rapidly running 
water among other Algae, as Vaucheria gemmata and 
Sirogonium sticticitm ; or among mosses such as Blindia 
acuta, Fontinalis antipyretica, Amblystegium glaiicum, 
and Rhacomitrmm aciadare ; or among such Hepaticae 
as Scapania nndulata, Aneura miiUijida, and Nardia 
emarginata. The occurrence of some species where 
water is rapidly moving indicates that their mucila- 
ginous investment possesses considerable tenacity. 
Some species are associated with Batrachospet^rrmin 
vagum in peaty waters, and in moor pools with 
Jimgei^mamiia. inflata; others are attached to the 
leaves of Isoetes lacustris, Lobelia Dortwanna, and 
Eriocaulon ; the peduncles and petioles of Nymphsea 
and Nuphar ; and the submerged parts of the stems 
and leaves of Gallitiiche, Myriophyllum, and Scirpus 
fluitans. UtricidaHa minm' and U. intermedia are always 
submerged and are often clothed with a rich coat of 
Desmids. Many rare species occur on the leaves of 
the submerged form of Littorella laciistrisy and a few 
on species of Nitella and Chara in the beds of rocky 
lakes. Desmids are also often associated with floating 
filamentous algae of various genera. Many species 
occur in quiet pools among such mosses and Hepaticae 
as Sphagmtm contortiim, 8. cuspidatiim var. plnmosum, 
Amblysteguim scorpioides, and A. exannidatum ; others 
occur in mountain springs where Philonotis fontana, 
Jungermannia cm^difolia, Saxifraga stellaris, and Epilo- 
bium alpinum abound. 

Some Desmids are found in the Plankton of large 
lakes, occurring in the surface-water far away from the 
shores. Staurastrum anatinum, S. pelagiciim, S. pseudo- 
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pelar/icitm^ S.paradoxum\^Y. longipes^ S.jaculifeimm, and 
XantMdmm antilopa&iim are frequent plankton-Desmids. 

A few are notably alpine or subalpine; such are 
Staurastmm acarides^ S. Kjellmanni^ Cosmarium 
cymatopleurum^ G. microsphinctuTn ^ C. cyclicurrij etc. 

We have collected the following species at an eleva- 
tion of 2,700 feet on Glyder Fawr, North Wales : — 
Cylindrocystis crassa, Peninm Digitus^ P. polymorphtim, 
Tetmemoims granvlatus^ T. Bi^ebissonii, Glostei^um 
Ehrenhergii, Pleurotdenium Trabecular Euastrum hinale^ 
Cosmarium Gncurbita, C. Logiense^ G. Ralfsii^ Stauras- 
triLm Kjellmanni, and Hyalotheca dissiliens. 

We have also found the following in material 
collected for us by Mr. T. H. Burkhill at an elevation 
of 3,500 feet on Lochnagar: — Gylindrocystis Brebissoiiii, 
Penium exiguum forma major^ Tetmemoms Idevis^ T. 
granulatuSf Euastrum binale^ E. lobulaktm^ Micrasteinas 
denticulata, Gosmarium latum var. minor ^ G. bioculatum^ 
G. crenahim^ Stanrastrum' ei^asnm^ 8. Kjellmannu, 8. 
muHcatum, 8. margantaceum^ and 8. m^biciilare var. 
depressuvi. 

At a still higher elevation, on some of the moun- 
tains of Perthshire, we have gathered a few species 
such as Gosmarium cyclicum. 

Some of the most striking of British Desmids appear 
to be confined to the rocky districts of the west coast ; 
such are Plenrotaeninm nodosum^ Docidinm vndnlatnm, 
Micrasterias furcata, Euastrum inngue^ Stnurastrum 
rlongatum^ S. longispimnn, S. Arctiscon, S. (U'rastr.s, 
8. Ophiura, 8. verticillatum^ and >S\ Brasiliense var. 
Luvdellii. 

Some Desmids are absolutely cosmopolitan, occurring 
from sea-level to the snow-line ; such are Cylindro- 
cystis lircbhsonii^ Tetmemorvs granulatus, and l\ Lxvis. 
In fact, the latter species is known from hot springs 
in Iceland and the West Indies. 

One of the chief determining factors of the abimd- 
ance of Desmids in any locality is the nature of the 
efeoloffical formation of the district. Limestone and 
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chalk districts yield few species, although one or two 
Desmids, such as Gosmarinm dovrem^e and Oocardmm 
stratum.^ have a preference for water saturated with 
calcium carbonate. Desmids are fairly numerous on 
some of the sandy undrained moors, but they only 
become generally abundant on the older Palaeozoic 
Rocks, or on rocks of an igneous or metamorphic 
character. 

Collection and Preservation. — The collection of 
material requires very little apparatus. A number of 
corked glass tubes or wide-mouthed bottles of various 
sizes, from about half an inch to an inch and a half in 
diameter, will be found sufficient for most purposes. 
A few large wide-mouthed bottles will also be useful. 
All the bottles should bear numbered labels which 
have been varnished, and tliey should be wrapped 
separately in paper to prevent breakage. The numbers 
should be entered up consecutively in a pocket-book 
with spaces opposite each number for the description 
of the habitat and the locality. As each bottle is filled 
an entry should be made opposite its number in the 
pocket-book. The bottles should not be filled more 
than about two-thirds full, and they should be un- 
corked immediately on arrival home. For facility in 
moving the bottles about, they are best placed in small 
wooden boxes about an inch in depth, and packed so 
as to prevent upsetting. If it is desired to keep the 
material alive for some time it may be necessary to 
transfer the contents to larger bottles, as, plenty of 
water is in most cases absolutely indispensable. 

We have already mentioned the likely places in 
which Desmids occur, and now it remains to give a 
few hints on the collection of material. Desmids 
sometimes occur on submerged plants in such numbers 
that the brownish jelly in which they are embedded 
can be gently removed from the water by means of the 
fingers. This is, however, unusual, and submerged 
mosses, Chara^ Nitella^ Callitriche^ MyHophyllum^ or Utri- 
culariay have generally to be lifted carefully out of the 
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water, and afterthe siipeifluoiis liquid is allowed to drain 1 
away, squeezed over tlie wide mouth of the tube or j 
bottle. The sediment that settles to the bottom of the j 
bottle usually contains Desmids, more or less numerous. I 
One may always depend upon finding soiiip Desmids in I 
material squeezed from permanently submerged Sphuj- I 
num. I 

Round the rigid leaves of Ixoetcn and Lohdin there is I 
often quite a thin gelatinous coating of a yellowish- I 
brown colour. This can be removed from the water I 
by getting the leaves between the fingers, with the 1 
hand palm upwards, and then gently drawing the I 
hand upwards through the water. This method of I 
collection requires much patience and some practice, as ] 
it is exceedingly difficult to raise in the open hand, J 
light, flocculent, gelatinous material a distance of I 
about two feet through the water. Most of the finest I 
and purest material we have ever examined has been 1 
collected in this way. I 

All the larger Algse should be carefully collected, I 
because it is amongst these that some of the most I 
interesting Desmids are found. Similarly, the home I 
of many characteristic Desmids is amongst the mosses I 
and filamentous Algae which occur on dripping rocks. 1 

In the sheltered comers of some lakes there is often I 
a growth of Phr<igiiiitef< or Srirpus Inrmh-w, and scrap- i 
ings of the older stems of these plants frequently yield J 
good results. A net of coarse muslin or a coarse i 
copper strainer will be found to be very useful for I 
passing amongst submerged plants. For the examina- -I 
tion of large ponds and lakes the use of a boat is of J 
great service and often indispensable. J 

To collect the plankton-material from large lakes, i 
tow-nets are necessary. These nets are conical in I 
shape and constructed of miller's silk ; they are six or ' 
eight inches wide at the opening, and fourteen to twenty 
inches in length. The open end should be sewn on to 
coarse sail-cloth, the latter being doubled and fastened 
to a stout copper ring, and then three equidistant holes j 
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shoiilci be made through the sail-cloth close to the 
ring. Through these holes stout cords are passed, and 
the nets are towed at a distance of a few yards behind 
an ordinary rowing-boat. The speed of the boat should 
not Ije more than three or four miles an hour, and the 
net normally takes up a position a foot or eighteen 
inches below the surface of the water. The net should 
be towed for three-quarters of an hour or an hour at a 
time through the surface-waters of the deepest parts of 
the lake. Jt is then drawn in, the water is allowed to 
drain away, and the sediment is transferred to bottles. 

Sometimes the material can be cleaned by a system 
of washing and decanting, that is to say, all the 
heavier material can be removed. Unless, however, the 
material is very dirty and sandy, we do not recommend 
cleaning it. If a person wishes to make a real study of 
Desmids he will do better to examine Ins collections 
just as they have been gathered ; he will then become 
acquainted with the nature of the material among 
which they occur, and will soon olitain a good idea of 
what to expect in his collections. 

Nice clean mateiial may be obtained by placing the 
collections in flat dishes and exposing them to a fairly 
good light. The Desmids appear at the surface in 
small gelatinous masses and with care may be removed 
by means of a small dipping-tube. Another method 
is to decant off most of the water and cover the sedi- 
ment with a piece of undyed sieving silk. If the silk 
is sufficiently coarse the Desmids will make their way 
through the meshes and can be i-emoved. Such 
material always contains numerous living Diatoms. 

Living material should always be examined as care- 
fully as possible, and then it should be preserved for 
future examination. 

There are several methods of preserving Desmids 
for subsequent examination. For examining the struc- 
ture of the cell-contents a 3-4 per cent, solution of 
formalin is best, but for bringing out the cell-outline 
and the structure of the cell-wall we find nothing to 
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equal a 4 per cent, solution of acetate of potassium 
(containing a trace of copper acetate). A solution of 
picric acid will also answer as a preservative, and a 0*1 
per cent, solution of osmic acid may be utilised for 
fixing the cell-contents. Flemming's solution and also 
carbolic acid may be used as preservatives, but are not 
to be recommended. 

When glass-stoppered bottles are not used, it is in 
all cases advisable to previously soak the corks in 
strong methylated spirit in order to destroy various 
spores of fungi. 

Examination and Specific Determination. — For the 
examination of Desmids a compound microscope is 
necessary with two powers of 70 to 100 and 400 to 600 
diameters respectively, and it is sometimes essential to 
examine the smaller species under a magnification of 
800 to 1 000 diameters. In all cases accurate drawings 
should be made to scale with a camera lucida. We 
emphasize the word accurate ^ as great confusion has 
been — and still is — caused by the rough, inaccurate 
figures of Desmids which inexperienced authors have 
published. Desmids appear to be of very different 
forms according to the position in which they are seen, 
and for this reason it is necessary to have two or three 
views of most of them. They should be drawn in 
three positions : — (1) the front vieu\ in which the two 
longest axes of the Desmid and the full constriction 
are seen ; (2) the side-vieu\ in which the longest and 
shortest axes and the constriction are seen ; and (3) 
the vertical vieic, in which the Desmid is observed 
from above. With practice an observer can obtain 
these various positions with more or less ease. 

Many species can only be accurately identified from 
empty cells or semicells in which the surface-markings 
can be plainly seen, and therefore preserved material 
is better for the identification of species than living 
material. If few empty cells can be found, treatment 
with a 5 per cent, alcoholic solution of potassium 
hydroxide is often very useful. 
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It is best to mount Desmids in the liquid in which 
they have been preserved, and old gold-size is the only 
safe varnish for sealing them up. The first coat of 
gold-size should be allowed to thoroughly dry before 
another one is put on. Sometimes an exceedingly 
thin, well-seasoned cell of gold-size is used in which 
to mount them. This cell must be prepared months 
beforehand by making a thin ring of gold-size on the 
slide. Nothing can equal these fluid mounts for 
purposes of future examination, but even the best of 
them frequently dry up. They may be mounted in 
glycerine jelly, and with great care the larger species 
can be placed in any desired position, but specimens 
mounted in this medium often exhibit considerable 
distortion. 

The surest way of becoming acquainted with the 
diagnostic features of Desmids is to draw them very 
carefully in all positions. As previously stated these 
drawings should be made to scale by means of a 
camera lucida. This is also the best means of obtain- 
ing accurate measurements of the plants. The draw- 
ings can be finished off by direct observation, but the 
outline and the precise disposition and form of the 
markings must be drawn by means of the camera, in 
order to ensure exactitude. Needless to say some 
years of practice and experience are required before 
faithful representations of the smaller Desmids can be 
made. Strong fine drawing-paper should be used, 
and the only useful pencil is the "HHHH," sharpened 
on the finest emery paper. The drawings should be 
fixed on to stiff sheets of paper of uniform size, each 
sheet being devoted to one species. In this way the 
variations of a species can be best seen. 

In conclusion, we must remark that this group of 
microscopic plants is well worth studying, and we 
sincerely hope that the appearance of our work will 
attract the attention of students to this beautiful and 
somewhat neglected family of plants. During a 
spring or a summer holiday, sufficient material can be 
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collected to last many years. The Desmids offer a 
wide field for investigation, as many parts of the 
British Isles have not yet been examined. We have 
made many long jonrneys for years past specially for 
collecting these plants and other Algse amongst which 
they are found, collecting daily through long holidays, 
but it is impossible for us unaided to cover tlie whole 
of the British Isles. We havo been kindly lielped in a 
few instances by material collected for us by friends 
in places which we have not ourselves visited. We 
have collected in Cumberland, Westmoreland, Durham, 
Yorkshire, Lancashire, Derbyshire, Lincolnshire, Cam- 
bridgeshire, Essex, Middlesex, Surrey, Susses, Hamp- 
shire, Devonshire, Cornwall, the Scilly Isles ; Anglesey, 
Carnarvonshire ; DumfriessTiire, Kirkcudbrightshire, 
Wigtownshire, Ayrshire, Dumbartoushii'e, Peithsliire, 
Argyllshire, Aberdeenshire, Invei'ness, Ross, Suther- 
land, Caithness, Isle of Skye, Lewis, Harris, North Uist, 
Benbecula, South Uist, the Orkney lales, the Shetland 
Isles; Antrim, Londonderry, Donegal, Tyrone, Armagh, 
Doivn, Louth, Wicklow, Mayo, Galway, and Kerry. 
Archer also collected in Dublin, Wicklow, Galway, and 
Kei-ry, and was the pioneer in the investigation of tho 
fresh-water Algce of Ireland — especially of the Des- 
mids. Roy collected from several Scottish coimties 
and worked up material sent to him from other parts 
of Scotland. He also made some collections in Wales 
and examined a collection sent to him from Hampshire 
as well as material sent to liim from Leicestershire. 
Ralfs did a good deal of work in West Cornwall and 
also collected at Dolgelly, Marquand added to the 
work done by Ralfs in West Cornwall. Jenuer also 
collected good material in Susses and Kent. This 
enumeration of counties shows clearly that a large part 
of the British Isles is yet unworked, and many of the 
counties enumerated have not been examined in a 
detailed manner. It is most desirable that much more 
work should be done in order to make our knowledge 
of the distribution of the Desmids more complete. 
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We would also impress upon future workers the 
desirability of examining any district they are study- 
ing at all periods of the year, and for more than one 
year ; this applies more especially to those resident in 
or near such a district. 

We have been very considerably helped in our 
investigation of the distribution of these plants in some 
of the remote districts by three grants from the 
Government Grant Committee of the Royal Society. 

Dr. Otto Nordstedt of Lund, Sweden, has very 
kindly placed at our disposal the valuable Desmid 
material he collected when he visited Britain; this 
embraces many scores of gatherings. The material 
has been very useful, as such a noted and experienced 
algologist knew exactly how and where to collect. We 
believe that this work Avill show that considerably 
more is known concerning the Desmids of the British 
Isles than of those of any other country. 

We have arranged the species of the larger genera 
in such a way as to facilitate their study. 

The total number of Desmids known in the world in 
1839 was about 90 species, in 1861 this had increased 
to about 300, in 1889 to about 1200, and in 1902 to 
about 2000. The number of species known to occur 
in the British Isles is approximately 690. 
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Phylogeny of the Genera of Desmids. 



Order CONJUGATE. 

This is one of the orders of the class Chlorophyceae 
(or Green Algae). The Algae comprised in the order 
are characterised by their reproduction, which is a 
conjugation of isogamous gametes. This conjugation 
is a degenerate sexual reproduction, the gametes being 
alike in form and structure, and without cilia. Non- 
motile gametes of this nature are known as aplano- 
gametes. The result of the conjugation is a zygospore^ 
which, after resting for a shorter or longer period, 
produces on germination one or more new vegetative 
plants. Motile spores are entirely wanting in all plants 
of the order. Sometimes aplanospm^es (spores formed 
without conjugation) are produced. The cells may be 
solitary or united to form simple colonies or filaments, 
which usually float freely in the water. Division is in 
one direction only. All possess conspicuous green 
chromatophores (chloroplasts), and pyrenoids around 
which starch is formed. They are also remarkable 
for the great development of the gelatinous con- 
stituents of the cell-wall. They are found in fresh 
water, and very rarely indeed in slightly brackish water. 

The two European families are : — 

Fam. 1. Zygnemaceae. 
Fam. 2. Desmidiaceae. 



Family DESMIDIACE^. 

Minute unicellular Conjugatae, sometimes united 
into colonies of a more or less fragile nature. Cells 
very variable in form, usually constricted in the middle 
into two symmetrical halves or semicells. The cell- 
wall in the majority of Desmids exhibits characteristic 
surface -markings. Chloroplasts generally divided sym- 
metriCa'Uy, one in each semicell; sometimes two to 
six in each semicell, or only one in the entire cell. 
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The arrangement of the genera of Desmida given in 
thie work is based upon the scheme of evohitionl 
already published by one of the authors, and uponJ 
certain recent investigations of Liitkemiiller. I 

The division of Desmids into solitary forms andl 
filamentous forms can no longer be followed. The;! 
genera Gonatozijgon and Omi/mdaria, although moral 
specialised than Spiroisniia, M f sots' nium, or Nctrinm^M 
have so little in common with most other Desmids thafej 
they must be regarded as having had a distinct origin* 
from filamentous ancestors. Most of the genera of J 
Desmids appear to have evolved from Cijlindrocyxtis-m 
and Mesotas-nmm, which were themselves derived from I 
filamentous ancestors, through such Conjugates asf 
Dnharija desmidioidps. The genus Peniu-m undoubtedly j 
contains a collection of widely different plants, son: 
of which should be distributed in the Spirotfenies 
ClosteriesB.and Cosmarieae; and Liitkemiiller' s sngges-J 
tion that Niigeli's genus Netrium be used to include 1 
certain well-marked forms is a most useful one. The ] 
inw. Penia are of the nature of Peniuvi tnarijarilacetim, 
P. Gylindrn.8, P. spirostnolaimn, etc. i 

The genera Dociiiium and Plmtrotaerdiait belong;! 
unquestionably to the tribe CosmarieEB, but their J 
origin is doubtful. I 

The retention of the names Pleurutmitiopsis and! 
Plmirenteriwm as genera of Desmids is as useless as it 1 
is foolish. These were originally projjosed as sub- 1 
genera by Limdell and afterwards elevated to the rank 1 
of genera by other less experienced authors. The 
establishment of such genera is against all principles 
of natural classification, as it necessitates placing in 
one genus a few of the most diverse forms of the 
present genera Cosmaduin and Stmini strum, — forms 
which have obviously no direct relationship with each 
other. Similarly, the genus DygphincHmii Njig. ( = Oalo- i 
cylindi'us Kirchn.) has no definite line of demarcation ( 
from GosjoaHum Corda. 

The large genera Gosmarhim and Staiirastrum may ] 
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at some future date have to be split up into smaller 
genera, but nothing could be more foolish than to do 
this without first obtaining a reasonable knowledge of 
the forms included in these genera. At present our 
knowledge is insufficient for such a purpose. And 
when the separation does take place, we do not think 
that either the relative depth of constriction or the 
position of the chloroplasts will be the basis upon 
which they will be subdivided. The arrangement of 
the chloroplasts is quite unknown in more than half 
of the species of these genera, and it is a character 
of such little importance that it has been customary 
to exclude it from specific descriptions of these 
Desmids. 

The following is an analytical key to all the known 
genera of Desmids. Five of these, viz. — Anci/lovema, 
Triplocei'as, IchthyocercaSy Fhymatodocis, and Streptif- 
uevia^ have not been observed from the British Islands. 



Sub-familj I. SAccoDERMiE. 

Cell- wall unsegmented, without pores. Point of division of cells 
not fixed, and unknown previous to tbe actual division. The young 
half of the cell is developed obliquely, and its walls are absolutely 
continuous with the walls of the older half. 

Tribe 1. Ck)natozyg8e. Cells elongate, cylindrical and uncon- 
stricted, forming loose filaments. Cell- wall with a differentiated 
outer layer of which small roughnesses and spines form a part. 

* Chloroplasts axile. 

Gonodozygon. 
* * Chloroplasts parietal and spirally twisted. 

Genicular iq. 

Tiibe 2. SpirotSBnieSB. CeUs solitary (except in Ancyloyiema), 
relatively short and mostly unconstricted. Cell-wall without a 
differentiated outer layer. There is a periodical growth of the cell 
until maturity is leached. 



• 



One chloroplast in each cell. 

t Chloroplast spirally twisted, axile or parietal. 

Spirotsenia. 
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tt Chloroplast plane, axile. 
X Cells solitary. 

Me8ota3nium. 
X X Cells united into short filaments. 

Ancyliynema. 
** Two chloroplasts in each cjell. 

t Chloroplasts star-shaped, radiating from a central 
pyrenoid. 

Cylhidrocystis. 
tt Chloroplasts ridged with longitudinal ridges ; edges of 
ridges notched. 

Netrium. 



Sub-family II. Placodebm^. 

Cell-wall segmented, with a differentiated outer layer. Cell- 
division following a fixed type and the younger half -cells interpo- 
lated between the old ones. The younger portions of the cell- Wall 
are not continuous with the older portions but are joined obliquely 
to them. 

A. Point of division of cells variable or sometimes fixed (at 

the isthmus). 

Tribe 3. Peniese. Cells of moderate length, straight and more 
or less cylindrical, sometimes with a slight central constriction. 
Points of division often variable, following no law. Cell- wall with 
or without pores. There is frequently a periodical growth of the 
cell until maturity is reached. 

Petiiiun. 

Tribe 4. Closteriese. Cells elongate, generally curved. Points 
of division regularly placed in the middle region of the cell. Cell- 
wall commonly with pores. 

* Cells almost cylindrical, scarcely attenuated. Chloroplast 
single. Nucleus in a lateral position. Apical vacuoles 
absent. 

Roy a. 
** Cells strongly attenuated towards each end. Two chloro- 
plasts in each cell. Apical vacuoles with moving 
granules present. 

Closterinm. 

B. Point of division always fixed (at the isthmus). 

Tribe 5. Cosmariese. The cells exhibit great diversity of form, 
and the cell-wall consists of two thin, firm layers with i>ores. The 
cell becomes adult soon after division by the mature growth of the 
young samicell. There is no periodical growth. 
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a. The obliquely-fitting new and old parts of the cell-wall at the 
point of division (the isthmus) remain plane. Solitary or colonial. 
• After division the cells become free and solitary individuals, 
t Cells elongated and cylindrical ; constriction slight. 
X Apices of cells truncate or rounded. 
§ Bases of semicells plicate. 

Docidium. 
§ § Bases of semicells plane. 

Pleurotienium. 
X X Apices of cells cleft, incision widely open or narrow. 
§ Cell-wall adorned with rings of furcate pro- 
cesses. 

Triploceras, 
§ § Cell- wall plane. 

II Apical incision widely open, apical angles 
furnished with a spine. 

Ichthyocercus. 
II II Apical incision narrow, apical angles 
_. ._ rounded. 

Tetmeinortcis. 
1 1 Cells relatively short, commonly compressed or radia- 
ting ; constriction usually deep. 
X Cells compressed (at right angles to the plane of 
the front view) ; from the verti9al view fusi- 
form or elliptical. 

§ Cells almost always with an apical incision 
and a moderately lobed margin ; with a 
central protuberance. 

Euastrum. 
§ § Cells very compressed, with deeply lobed or 
incised margins. 

Micrasterias. 
§ § § Cells with a more or less entire margin, often 
furnished with warts or spines. 
II Cells commonly with a central protuber- 
ance. 
^ Cell- wall either smooth, or granu- 
late, or verrucose, etc. Central 
protuberance present or ab- 
sent. 

Cosmariiim. 
%% Cell- wall with regularly arranged 
spines, generally in pairs. 
Central protuberance always 
present. 

Xanthidium. 
II II Cells without a central protuberance ; 
angles spin ate. 

Arthrodesmus, 
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XX Cells from the vertical view commonly radia- 
ting ; triangular, quadrangular, or up to 11- 
radiate ; rarely fusiform. 

Staurastrum. 

* * After division the cells remain attached to form colonies. 

t Colonies spheroidal; cells not in contact, but joined 
together by gelatinous bands. 

X Gelatinous bands narrow; few cells forming a 
microscopic colony. 

Cosm ocludium . 
XX Gelatinous bands very broad; many cells forming 
a macroscopic colony. 

OocardUun. 
tt Colonies thread-like; cells attached by their apices 
into long filaments. 
X Cells attached by special apical processes. 
§ Apical processes very short. 

Sj^hmrozosma. 
§§ Apical processes long and overlapping the 
apex of the adjoining cell. 

Onychonema. 
XX Apices of cells plane and flat. 
§ Cells deeply constricted. 

II Cells in vertical view elliptical. 

Spondylosium. 
II II Cells in vertical view quadrangular with 
produced angles. 

Phyvmtodocis. 
§ § Cells very slightly constricted. 

Hyalotheca. 

h. The obliquely-fitting new and old portions of the cell-wall at 
the point of division (the isthmus) develope a girdle-like thick(.'niug, 
which projects back into each of the old semicells during division. 
Cells attached to form thread-like colonies. 

* Cells joined by special apical processes. 

Streptmiema. 

* * Cells joined by their flat apices or by flattened apical pro- 

jections, 
t Cells short ; fusiform, triangular or quadrangular 
(rarely circular) in vertical view. 

Desmidium. 
ft Cells elongate, cylindrical. 

GyniHozyyii. 
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Sub-family I. SACCODERM^. 

In this sub-family the cell- wall is unsegmented and 
entirely without pores. It is absolutely continuous, the 
newer half being indistinguishable from the older half. 
There is no fixed point at which division takes place 
(except in a few species of Cylvidmcy.'iti.^), and the 
young semicells are developed obliquely. 

Tribe 1. GoNATOZYOiE. 

The two genera included in this tribe are consider- 
ably removed from most other Desmids. The cells are 
long, more or less cylindrical, and are united by their 
apices to form very fragile filaments of variable length. 
A very slight disturbance will cause the filaments to 
dissociate into their individual cells, each of which 
then lives an independent existence. The cell-wall 
consists of two layers, the inner one being hyaline and 
structureless and the outer one being generally diffe- 
rentiated so as to give rise to the minute prominences 
and delicate spines which are characteristic of these 
plants. Conjugation only takes place between cells 
which have become free. 

Genus 1. 60XAT0ZY60X De Bary, 185G. 

De Bary, in Hedwigia, 1856, p. 105 ; Conj. 1858, p. 26. 
Cooke, Brit. Desm. 1886, p. 2. 

Cells cylindrical or narrowly subfusiform, 10-20 
(rarely 40) times longer than their diameter, not con- 
stricted, truncate, generally slightly dilated and often 
subcapitate at the apices ; usually remaining attached 
to each other in filaments of variable length, which 
readily dissociate into the separate cells when disturbed, 
and always before conjugation; during conjugation 
sometimes geniculate. Chloroplasts two, or sometimes 
only one, axile, generally undulate and rather narrow, 
containing from four to sixteen equidistant pyrenoids. 

Zygospore globose and smooth. 
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This ^enus, although widely distributed throughout the 
British Islands, is not really common, nor is it partial to any 
particular kind of district. The filaments, which are some- 
times of great length, are exceedingly fragile, and a slight 
disturbance of the water is usually sufficient to cause them to 
break up into their individual cells, each of which then lives a 
free and independent existence. There are usually two chloro- 
plasts in each cell, the small space between them in the centre 
of the cell being occupied by a certain amount of colourless 
protoplasm containing the nucleus. When only one chloro- 
plast is present the nucleus is situated in the median portion 
of the cell in a lateral position. A terminal vacuole containing 
a group of minute moving granules is sometimes present at 
each end of the cell ; this is best observed in 0. Kinahani, 

1. Oonatozygon monotsenium De Bary. 
(PI. I, figs.1-7 ; PI. V, fig. 5.) 

Docxdium ? asperum Ralfs, Brit. Desm. 1848, p. 158, t. xxi, f. 6 a, h. 

Oonatozygon monotxnium De Bary, in Babenh. Alg. 1856, no. 539. 

G. Ral/sii De Bary, Conj. 1858, p. 76, t. iv, f. 23-25 ; Archer, in Pritch. 

Infus. 1861, p. 721, t. iii, f. 1-2 ; Rabenh. Flor. Europ. Alg. 1868, III, 

p. 107 ; Cooke, Brit. Desm. 1886, p. 2, t. i, f . 1 ; Roy & Biss. Scott. 

Desm. 1«94, p. 250 ; West and G. S. West, Alga-fl. Yorks. 1901, p. 39. 
Leptocystinema asperxim Archer, Suppl. Cat. Desmid. 1858, v, p. 251, t. xxi, 

f. 5. 
Oonatozygon asperum Rabenh. Krypt. Fl. Sachs. 1863, p. 181 ; Wolle, 

Desm. U.S. 1884, p. 22, t. i, f. 1. 

Cells 10-25 times longer than their diameter, cylin- 
drical, apices slightly dilated ; cell-wall minutely and 
densely granulate ; granules variable, sometimes very 
indistinct, sometimes strong and sharp, even papilli- 
form. Pyrenoids about six to nine in each chloroplast. 

Zygospore globose and smooth. 

Length 82-284 ^ic; breadth 7'5-ll'5iu; breadth of 
apices 8*6-12*5/u; diam. zygospore 25-28 /u. 

England. — Cumberland ! Westmoreland ! {Bissett), 
AV., N., and E. Yorks ! Zygospores from CuUingworth 
and Cautley Spout. Cheshire {Uoij). Leicester (Jioy), 
Cambridge! Surrey! Hants! {Ron), Devon! Corn- 
wall ! (Marguand). 

AVales. — Capel Curig 1 {CooJce and Wills), Llyn 
Ogwen and Llyn Padarn, Carnarvonshire ! 
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Scotland. — Generally distributed! (J?o?/ Sf Bissett). 
Skye in Inverness ! Lewis and Harris, Outer Hebrides ! 

Ireland. — Westport, Mayo ! Baheh Loughs and near 
Recess, Galway ! Muckross and Glengariff, Kerry ! 
Dublin and Wicklow (Archer), Ram's Is., Lough 
Neagh ! Loughs Anna, Darragli, and Gartan, Donegal ! 
Lough Fea, Londonderry ! Slieve Donard, Down ! 
Tipperary, with zygospores (Arrlipr). 

Geogr. Distnhvtiou. — France. Germany. Austria. 
Hungary. Sweden. Faeroes. N. Russia. Greenland. 
India. Ceylon. Siam. Sumatra. West, Central, and 
East Africa. W.Indies. United States. Brazil (var.). 

Var. pilosellum Nordst. 

Oonatozygon monotanium var. pilosellum Nordst. in Wittr. & Nordst. Alg. 
Exsic. 1886, no. 750 ; fasc. 21, p. 48. 

Cell-wall furnished with fine papillate or spinate 
projections up to 2*5 ju in length. 

Waives. — Between Llyniarth and Graig, near Dol- 
gelly, Merioneth (Nordstedt). 

Ireland. — Dublin Mts. (Archer). 

Geogr. Distribiition. — Brazil. 

This variety differs from G, pilosnm Wolle in the sHghtly 
dilated apices of the cells and in the less acute hairs (or 
spines), which are also somewhat denser. 

2. Oonatozygon Brebissonii De Bary. 
(Plate I, figs. 8-11.) 

Dociditi/m ? asperum Balfs, Brit. Desm. 1848, t. xxi, f . 6 c ; Br^b. Liste 

Desm. 1856, p. 147, t. i, f. 33. 
Oonatozygon Br^issonii De Bary, Conj. 1858, p. 77, t. iv, f. 26, 27 ; Archer, 

in Pritch. Infus. 1861, p. 722 ; Eabenh. Flor. Europ. Algar. Ill, 1868, 

p. 156 ; Cooke, Brit. Desm. 1886, p. 2, t. i, f . 2 ; West, Alg. W. Ireland, 

1892, p. 114; Roy & Biss. Scot. Desm. 1894, p. 250. 
Leptocyatinema Portii Archer, Suppl. Cat. Desm. 1859, p. 251, t. xxi, f . 6. 
Oonatozygon asperum Lutkem. Desm. Attersees, 1893, p. 539; Johnson, 

Bare Desm. N.S. II, 1895, p. 291, t. 239, f. 8. 

Cells 10-16 (sometimes 30-40) times longer than 
their diameter, narrowly cylindrically-siibfusiform, poles 
subcapitate ; cell- wall minutely and densely granulate ; 
granules variable, sometimes scarcely visible, sometimes 
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strongly developed and very sharp. Pyrenoids five to 
sixteen in each chloroplast. 

Zygospore globose and smooth. 

Length 162-288 /u; breadth 6-8-10-8m; breadth of 
apices 5'8-10'3 n ; breadth just below apices 4*2-7*5 ^ ; 
diam. zygosp. 21 in. 

England. — Cumberland ! Westmoreland ! {Bi\^,^ett). 
W., N., and E. Yorks ! Cheshire {Roy)- Cambridge ! 
Kent ! Surrey ! Hants ! {Hoy). Devon ! Cornwall ! 
{Marquaiid). 

Wales. — Capel Curig {Coolce and Wills) ; near 
Dolbadarn Castle; Bethesda; Moelfre; Yr Orsedd, 
Carnarvonshire ! 

Scotland. — General! {Roy ^- Bisi^ptt). Common in 
the Outer Hebrides ! Shetlands ! 

Ireland. — Generally distributed ! 

Geogr. Dvitrihition. — France. Germany. Norway. 
Sweden. Faeroes. Italy. Austria. Poland. Green- 
land. Spitzbergen. India. W. Africa. United States. 

This species is more generally distributed than G. mono- 
tpenium, from which it is readily distinguished by the form of 
the cells. Although very long, the cells are somewhat fusi- 
form and always attenuated towards the poles, which are 
subcapitate. In G, monotfenium the cells are quite cylindrical 
and never attenuated towards the poles, which are slightly 
wider than any other portion of the cell. 

Var. Iseve (Hilse) West & G. S. AVest. (PI. T, 

figs. 12-14.) 

Gonatozygon Iseve Hilse, in Rabenh. Alg. 1867, no. 1892 ; West, Alg-. N. 

Yorks. p. 291, t. 291, f. 6 (" G. Imve n. sp."). 
Gonatozygon Brchissonii var. Ixve (Hilse) West and G. S. West, Alga-fl. 

Yorks. 1901, p. 39. 

Cells 7-20 times longer than their diameter ; cell- 
wall smooth. 

Length 50-120^*; breadth 4-5-87 /u; breadth of 
apices 4'3-5'5ju. 

England. — Cocket ' Moss, near Giggleswick, and 
Penyghent, W. Yorks! Mickle Fell, N. Yorks! Epping 
Forest, Essex ! 
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Scotland. — Loch Harrow, Kirkcudbright ! 

Ireland. — Clifden, Loughs Derryclare and Shanna- 
cloontippen, Galway ! Lough Guitane and near Lough 
Brin, Kerry! 

Geogr. IHstribution. — Gahcia in Austria. Germany. 

This variety is more often found than the typical form at 
considerable elevations in mountainous districts. It has been 
placed as a distinct species, but all intermediate stages occur 
between the smooth forms and the roughest specimens of 
typical G, BrehissoniL 

Var. minutum West & G. S. West. (PI. I, figs. 15, 16.) 

Oonatozygon minutum West, Alg. N. Wales, 1890, p. 282, t. v, f . 1 ; West, 

Alg. W. Ireland, 1892, p. 114. 
O. BrShiaaonii var. minutum West & O. S. West, Alga-fl. Yorks. 1900, 

p. 39. 

Cells much smaller than in the typical form, subcylin- 
drical, and narrowed towards the poles ; cell- wall 
minutely granulate. 

Length 47-5-67-5 n ; breadth 4'2-7 fi. 

England. — Cumberland ! Westmoreland ! W. and E. 
Yorks ! Surrey ! Hants ! Cornwall ! 

Wales. — Capel Curig and Llyn-y-cwm-ffynon, Car- 
narvonshire ! 

Scotland. — Harris and Lewis, Outer Hebrides ! Skye, 
Inverness ! 

Ireland. — Frequent, especially in the west ! 

Geogr. Distribution. — East Africa. 

3. Oonatozygon Ejellmani Wille. 
(Plate I, fig. 17.) 

Oonatozygon Kjellm^ni WiUe, Ferskv. Alg. Nov. Semlj. 1897, p. 59, t. xiv, 

f.78. 
O. Brehissonii De Bary, var. Kjelhnani Eacib. Norm. Desm. Polon. 1885, 

p. 69. 

Cells 8 times longer than their diameter, commonly 
cylindrical, slightly curved, a little swollen in the 
middle, constricted under each pole ; cell- wall very 
minutely punctulate. Pyrenoids about two in each 
chloroplast. 

3 
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Zygospore unknown. 

Length 72 /n; breadth 8^; breadth of apices 5-6^. 

The typical plant has not been found in Britain ; it is only 
known from Nova Zembla, Siberia, and Galicia in Austria. 

Forma minor nob. (PI. I, fig. 18.) 

Oonatozygon Kjellmani, forma West, Alg. Eng. Lake Distr. 1892, p. 718. 

Cells rather smaller and straight. 
Length 58 fx ; breadth 6-6'5 ^. 
England. — Borrowdale, Cumberland ! 

This rare species has been placed by Raciborski as a variety 
of G. Brelnssonii, but we think it possesses characters which 
easily distinguish it from that species. It is a much shorter 
species than G. Brehissonii, being relatively much wider, the 
apices are not so rounded, and the granulation is much finer. 

4. Oonatozygon pilosum Wolle. 
(PI. I, figs. 19, 20.) 

Oonatozygon pilosum WoUe, in Bull. Ton*. Bot. Club, 1882, p 27, t. 13, 
f. IG ; Desm. U.S. 1884, p. 32, t. i, f. 2 ; West, Alg. N. Wales, 18iX), p. 282 ; 
West & G. S. West, Freshw. Alg. Ceylon, 1902, p. 133. 

Cells 12-20 times longer than their diameter, cylin- 
drical; apices truncate, not at all or very slightly 
dilated ; cell-wall more or less densely clothed with 
small, straight, hair-like spines. Pyrenoids about six 
in each chloroplast. 

Zygospore unknown. 

Length 177-300 /u; breadth (without spines) 10-5- 
15 // ; length of spines 2*5-5 fx. 

England. — Skipwith Common, E. Yorks ! 

Wales. — Capel Curig, Carnarvonshire ! 

Geogr. Didrihution. — India. Ceylon. Java. United 
States. 

This is a rare species, resembling (?. monotsoninm in the form 
of its cells, which are cylindrical and sometimes have slightly 
dilated apices. It is distinguished by the dense covering" of 
fine, stiff spines. 
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5. Gonatozygon Einahani (Arch.) Rabenh. 

(PI. II, figs. 1-3.) 

Leptocystinema Kinahani Arch. Suppl. Gat. Desm. 1852, p. 243, 250, t. xxi, 

f. 1-4. 
Oonatozygon Kinahani (Arch.) Kabenh. Flor. Europ. Alg. Ill, 1858, p. 166 ; 

Cooke, Brit. Desm. 1887, p. 3, t. 1, f. 3 ; West, Add. Alg. W. Yorks. II, 

1891, p. 244; West, Alg. W. Ireland, 1892, p. 114; Roy & Biss. Scott. 

Desm. 1894, p. 250. 

Cells 14-25 (sometimes 40) times longer than their 
diameter, cylindrical ; apices truncate, sometimes very 
slightly dilated ; cell- wall perfectly smooth. Pyre- 
noids four to ten in each chloroplast. 

Zygospore unknown. 

Length 162-376 ^ ; breadth 11-14 ^. 

England. — Malham Tarn and Penyghent, W. Yorks ! 
Strensall Common, N. Yorks ! Sheep's Green, Cam- 
bridge ! Richmond Park and Wimbledon Common, 
Surrey ! 

Scotland. — Scotston Moor, Whitestripes Moor, Tilly- 
four, Powlair, and Slewdrum, Aberdeen ; Crathes, Kin- 
cardine {Boy Sf Bissett). 

Ireland. — Ballynahinch and lakes near Recess, 
Galway ! Churchill, Donegal ! Lough Fea, London- 
derry ! Dublin and Wicklow (Archer). 

(ieogr. Distnbution. — Italy. Siam (var.). United 
States. 

This species is the only Gonatozygon with a perfectly smooth 
cell- wall. In form it is somewhat similar to G. monotsenium, 
but is often of larger size. It is easily overlooked on account 
of its apparent resemblance to sterile filaments of certain 
species of Mougeotia. We have often obtained it in long fila- 
ments and sometimes in almost pure gatherings. 



Genus 2. OENICTJLABIA De Bary, 1858. 

De Bary, Conj. 1868, p. 77. 
Cooke, Brit. Desm. 1887, p. 184. 

Cells cylindrical, elongate, not constricted, apices 
truncate, remaining attached in filaments for some 
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time, but separating previous to conjugation when 
they become geniculate. Chloroplasts two or three, 
forming parietal spiral bands, sometimes irregular. 
Cell-wall densely and minutely granulate. 

Zygospores situated between the two conjugating 
cells. » 

1. Oenicularia spirotaBnia De Bary. 
(PL n, figs. 4-6; PI. V, figs. 3, 4.) 

Oimaiowygon ipirotmnia De Bazy^ in Hedwigia, 18664 P* 106. 

Chnicularia mirotmnia De Ba^^ Conj. 1858, p. 77, t. iv, f . 1-22 ; Arch, 
in Pritoh. Infas. 1861, p. 721. t. iii, f . 3 (from De Bary) ; Babenh. Flor. 
Eniop. Algar. Ill, 1868, p. 166; Cooke, Biit. Desm. 1887, p. 184, t. 66, 
f. 6; West & a. S. West, Kotes Alg. HE, 1903, p. 8 (aep.). 

Cells 10-20 times longer than their diameter, cylin- 
drical ; apices very slightly dilated. Pyrenoids fairly 
numerous in each chloroplast. Chloroplasts two or 
three, making from 4^-7^ turns. 

Zygospore globose and smooth. 

Length 200-400 a* ; breadth 20-26 ^i ; breadth of 
apices 27-29 /u ; diam. zygosp. 48-57 /u. 

England. — Hayle Pool, about four miles from the 
Lizard, Cornwall ! 

Geogr. Distribution. — Germany. Galicia in Austria. 

This rare Desmid has been observed twice from Cornwall, 
but is not known from any other part of the British Islands. 
The genus Oenicularia is one of the rarest of all known genera 
of Desmids. 

2. Oenicularia elegans West & G. S. West. 

(Pl.V, figs. 1,2.) 

Oenicularia elegans West & G. S. West, Scott. Freshw. Plankton, I, 1903, 
p. 536, t. 14, f . 1, 2. 

Cells 20-28 times longer than their diameter, cylin- 
drical and slightly curved; apices slightly dilated. 
Chloroplasts two, in very loose spirals making from 
1^-4 turns. Pyrenoids very numerous. 

ZygcTspore unknown. 
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Length 300-427 /ix; breadth 14-16-3 /u; breadth of 
apices 17-18'5 in. 

ScoTLiiND. — In the plankton of Loch nan Eun, N. 
Uist, Outer Hebrides ! 

We have only observed this interesting species in the 
plankton collections from the above-mentioned lake. It is 
distinguished from G. sjnrotfenia De Bary by its narrower 
and more elongated cells, and by the fewer turns and laxer 
disposition of the two spiral chloroplasts. 

Tribe 2. Spirot^nie^. 

In the genera of this tribe (with the one exception 
of Ancylonema^ which is not a British genus) the cells 
are solitary, relatively short, and unconstricted (with 
the exception of a few species of Gyluidrocystis), The 
cell-wall is not differentiated into two layers and is 
quite smooth. The individuals do not reach maturity 
by the mere growth of the younger half -cell, but there 
is a subsequent periodical growth, chiefly in length. 

Genus 3. SPIROTiENIA Breb. 1848. 

Breb. in Ralfs* Brit. Desm. 1848, p. 178. 
Arch, in Pritch. Infus. 1861, pp. 720 and 751. 
Cooke, Brit. Desm. 1886, p. 50. 
De Toni, SyU. Algar. 1889, p. 807. 
Lutkem. Gatt. Spirotaen. 1895, p. 92. 

Cells straight or almost straight, oblong-cylindrical 
or fusiform, not constricted, apices rounded, subacute, 
or acute ; with a single chloroplast, band-like and 
parietal, or axile and cristate (or ridged), spirally 
twisted to the left ; nucleus excentric ; cell-wall 
smooth and colourless. 

Species of this genus are never abundant and are mostly 
very uncommon. They are met with sparingly either 
amongst other Desmids in collections from bogs, or occa- 
sionally from wet rocks. They are easily overlooked owing 
to the delicate nature of the cell-wall and their generally 
inconspicuous appearance. There is frequently great diffi- 
culty in determining the precise nature of the chloroplast, 
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and they often occur in pairs owiner to the copious mucus 
holding the two individuals in the position they occupied 
imme4tely after division. *^ 

The genus is divided into two sections according to the 
axile or parietal disposition of the chloroplast. 

Section 1. Monotsmim Babenh. ; em. Liitkem. 

Chloroplasts parietal, band-like ; pyrenoids few and 
scattered. 



1. SpirotaBiiia condeiiBata Br6b. 
(PL n, figs. 7-10.) 

Spirotmnia condeiucUa Br^b. in Balf s* Brit. Deem. 1848, p. 179, t. 34, f . 1 ; 
De Bary, Conj. 1868, p. 76, t. 6, f. 12; Arch. Conj. Spirot»n. 1867, 
p. 186, t. 8, f. 6-11; Babenh. Flor. Europ. Algar. Ill, 1868, p. 146; 
WoUe, Deem. U.S. 1884, p. 33, t. 3, f. 21, 22; Ck>oke, Brit. Desm. 
1886, p. 60, t. 19, f . 3 ; West, Alff. W. Ireland, 1892, p. 133 ; Ltitkem. 
Gatt. Spiroteen. 1896, p. 63 ; Nordst. Index Desmid. 1896^. 78 ; West 
& G. 8. West, Alg. S. England, 1897, p. 478 ; West & G. S. West, Alga-fl. 
Torks. 1900, p. 39. 

Cells large, cylindrical, 5-10 times longer than their 
diameter, poles rounded ; chloroplast broad, parietal, 
with 7-12 rather close revolutions. 

Zygospore globose ; inner wall pale brown ; outer 
wall colourless, thick, and furnished with large areolar 
markings. 

Length 150-270 /u; breadth 18-27 fi ; diam. zygosp. 
60^. 

England. -^ Cumberland ! Westmoreland ! (Balfs). 
W. and N. Yorks! Lancashire! Leicester {Roy). 
Warwick ( Tf^tZ/s) . Norfolk (OooZ;e). Gloucester (iioZ/]?) . 
Surrey ! Sussex (Balfs). Kent {Balfs). Hants ! 
{Bennett). Devon ! Cornwall ! {Balfs). 

Wales. — General in the moimtainous districts ! 

Scotland. — General ! ; occasionally with zygospores 
{Boy ^ Bissett). General in the Outer Hebrides ! 

Ireland. — Galway ! Kerry ! Donegal ! Dublin 
and Wicklow {Archer). Down ! 

Geogr. Distribution. — France. Germany. Austria 
Italy. Norway. Sweden. Denmark. Russia. Poland 
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Nova Zembla. Spitzbergen. Japan. United States. 
Cuba. 

This is the largest and most frequent of the British species 
of Spirotieiiia. It occurs frequently in bogs, especially in 
mountainous districts, and is a very striking Desmid. The 
cells may be quite straight or slightly but variously curved. 

2. Spirotsenia closteridia (Breb.) Arch. 

(PL II, fig. 19.) 

Endospira closteHdia Breb. in Kiitz. Tab. Phycolog. 1847, 1, p. 24, t. 36, f . 2. 

Palmogloea closteridia Kiitz. Spec. Alg. 1849, p. 228. 

SpirotaRnia closteridia (Breb.) Arch, in Proc. Dubl. Nat. Hist. Soc. 1864, 

p. 16 ; Rabenh. Flor. Europ. Alg. Ill, 1868, p. 146, fig. xylogr. p. 104 ; 

Boy & Bias. Scott. Desm. 1894; Nordst, Index Desmid. 1896, p. 75; 

Lutkem. Gatt. Spirot»n. II, 1903, p. 12 (sep.), t. 11, f. 12, 13. 

Cells minute, 4-6^ times longer than their diameter, 
fusiform, usually distinctly curved, apices obtuse ; 
chloroplast parietal, with two revolutions. Cells often 
gregarious in a mucilaginous jelly. 

Zygospore unknown. 

Length 14-28 /u; breadth 3-3-5 /u. 

Scotland. — Muchalls, Kincardine {Roy Sf Bissett). 

Geogr. Distribution. — France. Germany (var.). 
Bohemia (var.). 

3. Spirotsenia endospira (Kiitz.) Arch. 
(PI. II, figs. 20-23.) 

Palmogloea endospira Kiitz. Tab. Phycolog. I, 1847, p. 19, t. 24, f. 6. 
Endospira Bryophila Breb. in Desmaz. Crypt, de Fr. 1850, fasc. 40, no. 

1654. 
Spirotmnia musicola De Bary, Conj. 1858, p. 76, t. 7 f ; Arch, in Pritch. 

Infua. 1861, p. 751. 
Spirotaenia endospira (Kiitz.) Arch, in Proc. Dubl. Nat. Hist. Soc. 1864, 

p. 15 ; Liitkem. Gatt. Spirotaen. II, 1903, p. 10 (sep.), t. 11, f. 10. 
Spirotmnia Bryophila (Breb.) Kabenh. Flor. Europ. Alg. Ill, 1868, p. 1'16, 

fig. xylogr. p. 104; Wolle, Desm. U.S. 1884, p. 33, t. 3, f. 20; Cooke, 

Brit. Desm. 1886, p. 52, t. 19, f . 8 ; Nordst. Index Desmid. 1896, p. 70. 

Cells small, 2 or 3 times longer than their diameter, 
oblong-cylindrical, straight or very slightly curved, 
apices rounded; chloroplast parietal, broad, with 
1-1^ revolutions. Cells gregarious in a mucilaginous 

jelly. 
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Zygospore unknown. 

Length 12-21 ^ ; breadth 6-7-4 fi. 

Bnoland. — Shipley Glen, W. Yorks ! 

Wales. — Capel Curig {Boy). 

Scotland. — ^Braes of Gight, Scotston Moor, Dalbagie, 
Aberdeen; MuchaUs, Kincardine {Boy Sf Bissett). 

Ibeland. — ^Dublin and Wicklow {Archer). 

Oeogr. Diatribution. — ^France. Gfermany. Switzer- 
land. Hungary. Sweden. Faeroes. United States. 

This is distinguished from the preceding species by its 
larger size and cylindrical cells. The chloroplast is also 
relatively broader. 

4. SpirotsBiiia tnincata Arch. 
(PL II, figs, 24-26.) 

Bpirotmtia trwieaia Arch, in Proo. OubL Nat Hist. Soc. 1862, p. 83, t. 2, 
f. 28-81; in Micr. Jonm. 1862, p. 268, t. 12; Conj. Spirotcpn. 1867, 
p. 191, t. 8, f. 12; Babenh. Flor. Enxop. Algar. m, 1868^ p. I4fl •, 
Cooke, Brit. Desm. 1886, p. 61, 1. 19, f. 4; Noidst Index DeBmid. 1896, 
p. 261. 

Cells small, cylindrical, 5-8 times longer than their 
diameter, attenuated near the apices which are trun- 
cate ; chloroplast with two to six rather close revolu- 
tions leaving a minute clear space at the poles; this 
clear space or apical vacuole sometimes contains one 
or more moving granules. 

Zygospore globose, closely covered with large, 
acutely-conical teeth. 

Length 50 /u ; breadth 7 /n ; diam. zygospore without 
spines 18 /u, with spines 30-35 fi. 

England. — ^Angle Tarn, Cumberland ! 

Wales. — Capel Curig, Carnarvonshire ! 

Scotland. — Inverness (Skye), Aberdeen, Kincardine, 
Forfar, Perth, Argyle {Roy Sf Bissett). 

Ireland. — Dublin and Wicklow {Archer). Mourne 
Mts., Down ! Zygospores from Glencar, Kerry, and 
from Westmeath {Archer). 

Geogr. Distribution. — Denmark. Sweden. Nova 
Zembla. India (var.). 
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5. SpirotsBnia minuta Thur. 
(PI. Ill, figs. 1-3.) 

Spirotmnia minuta Thur. in Br6b. Liste Desm. 1856, pp. 157 and 303, t. 1, 
f. 30 ; De Bary, Conj. 1858, p. 75 ; Rabenh. Flor. Europ. Algar. Ill, 
1868, p. 147; Kirchn. Alg. Schles. 1878, p. 136; Cooke, Brit. Desm. 
1886, p. 51, t. 19, f. 7 ; Liitkem Gatt. Spirotajn. 1895, p. 64, t. 1, f. 21 ; 
Nordst. Index Desmid. 1896, p. 171. 

Spirotasnia erythrocephala Arch, in Pritch. Infus. 1861, p. 751 {non Itzigs.). 

Cells small, 5-6 times longer than their diameter, fusi- 
form, apices subacute or acutely rounded ; chloroplast 
parietal, rather narrow, with three to five revolutions. 

Zygospore unknown. 

Length 15-40^; breadth 3-7//. 

England. — Pilmoor, N. Yorks ! Enbridge Lake, 
Hants (Roy). Cornwall (Marquand). 

Wales. — Llyn Idwal and Llyn Bochlwyd, Car- 
narvonshire ! 

Scotland. — General {Roy Sf Bissett). 

Ireland. — Carrick Mountain, Wicklow {Archer), 
West of Glenties, Donegal ! Slieve Donard, Down ! 

Geogr. Distribution, — France. Germany. Austria. 
Sweden. 

LutkemuUer has recently placed the British forms of this 
species as " var. obtusa,'' 

Var. minutissima Kirchn. 

Spirotaenia minuta Thur. var. minutissima Kirchn. Alg. Schles. 1878, p. 136 ; 
Roy & Biss. Scott. Desm. 1894, p. 250 ; Nordst. Index Desmid. 1896, p. 171. 

About half the size of the typical plant and with the 
apices more acute ; chloroplast broader. 

Length 15-20 /u; breadth 3-5-4 //. 

Scotland. — Strathpeffer, Ross ; Glen Cattie, between 
Loch Kinnord and Cambus O'May, Aberdeen ; Scolty, 
Kincardine; Fendoch Hill, Perth {Roj/ Sf Bissett). 

Geogr. Distribution. — Germany. 

Roy remarks that this variety forms " lines of from 20 to 30 
individuals, in pairs, with a little distance between each pair, 
enveloped in mucus.'^ 

The variety has been elevated bv Liitkemiiller to a species 
under the name of " Sp. Kirch/tieri. ' 



42 BRITISH DBSMIDUGEiE. 

6. SpirotaBiiia eboracauds G. S. West. 

(PL m, figs. 4-6.) 

Spiroimma mAniuia Thur. var. eboroeeniw West & G. S. West, Notes Alg. 

1, 1806, p. 2 (Sep.); West & G. 8. West, Alga^fl. Tories. 1900, p. 40. 
SpirottBnia eboraemuiB G. 8. West in Ltitkem. Gatt. j^irotien. II, 1908, 

p. 9 (sop.), 1. 11, f. 7. 

Cells small, about 4 times longer than their diameter, 
fusiform-elliptic, with rounded apices; chloroplast 
parietal, rather narrow, with 4^ revolutions. 

Zygospore unknown. 

Length 30-32 ^ ; breadth 7-8 fi. 

England. — Cam Pell, W. Yorkshire ! 

Not uncommon among CyUndrocyatis crassa, Netrium 
THaUuSj Hyalothecu diaaUiens, etc., in peat bogs. 

We agree with the recent suggestion of Lutkemuller that 
this plant should be regarded as a species distinct from 
Splrotsenia minuLa, It is distinguished by its relative short- 
ness in proportion to its breadth, and by the outward form of 
the cell. 

7. SpirotaBnia turfosa West & G. S. West. 

(PI. II, fig. 11.) 

Spirotmnia turfosa West & G. S. West, Notes Alg. I, 1898, p. 2 (sep.) ; 
Algarfl. Yorks. 1900, p. 40. 

Cells of medium size, about 12 times longer than 
their diameter, subcylindrical, elongate, almost straight 
or slightly curved, at each pole gradually attenuated, 
apices rounded; chloroplast parietal, rather broad, 
making only 1^2 revolutions, pyrenoids small and 
scattered. 

Zygospore unknown. 

Length 100-102 m; breadth 7'h-S'b^\ breadth of 
apices about 4/i. 

England. — Ilkley, W. Yorkshire ! 

This species, which was found in peaty pools, appears to 
come nearest to 8. parvula Arch., but is of much larger 
size, is proportionately longer, and has more rounded and 
relatively wider ends. It differs from S.fuslforml^ in its 
larger size, its more rounded poles, and in having more turns 
of the chloroplast. 
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8. SpirotsBnia fusiformis West & G. S. West. 

(PI. II, figs. 12-14.) 

Spirotxnia fusiformis West & G. S. West, Notes Alg. I, 1898, p. 2 (sep.) ; 
Alga-fl. Torks. 1900, p. 40. 

Cells small, 10-12 times longer than their diameter, 
elongate, straight or often slightly oblique, cylindrico- 
fusiform, attenuated towards the apices which are 
acute but rounded ; chloroplast parietal, rather broad 
and somewhat irregularly disposed from pole to pole, 
making ^ - f of a revolution. 

Zygospore unknown. 

Length 42-58 /i ; breadth 4-3-4-6 /i. 

England. — Cowgill Wold Moss, Widdale Fell, W. 
Yorkshire ! 

This species was found in peaty pools amongst Sphagnuvi. 
The cells were solitary or in pairs (after division) and occurred 
somewhat sparingly among a large quantity of Arthrodesmus 
Incus. It was very difficult to determine the precise nature of 
the chloroplast, on account of its indefiniteness and the small 
size of the plant ; it only made from half to three-quai-ters of 
a turn, and the protoplasm (outside the chloroplast) contained 
some large granules. 

It is distinguished from 8. tenerrima Arch, by its greater 
diameter, its comparatively shorter cells, and by the different 
nature of the chloroplast. 

9. Spirotsenia parvula Arch. 
(PI. II, figs. 15-18.) 

Spirotmnia parvula Arch. Doscript. new Cosm. etc. p. 84, t. 2, f . 32-43 ; 
Babenh. Flor. Europ. Algar. Ill, 1868, p. 147; Lund. Desm. Suec. 
1871, p. 91 ; Cooke, Brit. Desm. 1886, p. 61, t. 19, f . 6 ; Liitkem. Desm. 
Attersees, 1893, p. 540; Ldtkem. Gatt. Spirotan. 1895, p. 54 ; Nordst. 
Index Desm. 1896, p. 196. 

Cells minute, 5-8 times longer than their diameter, 
slender, fusiform, apices gently rounded; chloroplast 
parietal, very narrow, making 1-1:^ revolutions. 

Zygospore unknown. 

Length 17-35 /i; breadth 3-5-4-5/u. 
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England. — Bowness, Westmoreland (Bissett). En- 
bridge Lake, Hants (Boy). Cornwall {Marquand). 

Wmmb. — Glyder Fach, Carnarvonshire (at 2,200 ft.) ! 

Scotland. — Nairn, Aberdeen, Kincardine, Forfar, 
Perth {Boy Sf Bissett). Bhiconich, Sutherland ! 

Ibbland. — ^Dublin and Wicklow {Archer). 

Oeogr. Disi/rihuMon. — ^Austria. Sweden. Brazil. ' 

This species is sufficiently distinct -by reason of the form of 
the cells and the narrow chloroplast with few turns. We are 
indebted to Dr. J. LutkemiUler for accurate figures of this 
plant. 

Section 2. Pohftsmim Babenh. 

Chloroplast axile, cristate, with several spirally 
arranged ridges revolving to the left, rarely almost 
straight; witl one aocile series of pyrenoids. 

10. SpirotaBilia obscnxa Balfs. 
(PI. in, figs. 7-12.) 

Spirotmnia ohscura Ralfs, Brit. Desm. 1848, p. 179, t. 34, f . 2 ; De Bary, 
Conj. 1858, p. 76 ; Arch, in Pritch. Infus. 1861, p. 752 ; Rabenh. Flor. 
Europ. Alg. Ill, 1868, p. 147; Wolle, Desm. U.S. 1884, p. 33, t. 3, 
f . 16-19 ; Cooke, Brit. Desm. 1886, p. 62, t. 19, f . 6 ; Liitkem. Gatt. 
Spirotan. 1895, p. 2, 93, t. 1, f. 1-6, 15-19 ; Nordst. Index Desmid. 
1896, p. 186; Roy. & Biss. Scott. Desm. 1894, p. 58 (sep.) ; West & 
G. S. West, Alg. S. England, 1897, p. 478. 

Cells of medium size, 3^8 times longer than their 
diameter, cylindrical or fusiform, attenuated towards 
each pole, apices rounded ; chloroplast axile, not quite 
reaching the poles, cristat^e, with 3-8 ridges spirally 
twisted to the left, rarely almost straight, ridges 
thickened at the free margin ; pyrenoids several. 

Zygospore globose, areolate. 

Length 50-210 /i; breadth 15-30^. 

England. — Westmoreland (Bissett). N. Yorks ! 
Lancashire ! Warwick (Wills). Kent (Ralfs). Sur- 
rey ! Hants (i2o^). Cornwall (JBaZ/i;). 

Wales. — Capel Curig ! (Cooke Sf WUls) ; Llyn 
Idwal ! ; Y Foel Fras, Carnarvonshire ! 
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ScoTiiAND. — Ross, Inverness, Aberdeen, Kincardine, 
Perth, Stirling ; zygospores from Cammie, Kincardine 
{Bay ^ Bissett). Sutherland ! 

Ireland. — Dublin and Wicklow (Archer), Near Loch 
Brin, Galway! 

Geogr, DistHhutiori. — France. Germany. Switzer- 
land. Austria. Hungary. Italy. Norway. Sweden. 
Holland. Spitzbergen. Nova Zembla. United States. 

11. Spirotsenia bispiralis West. 
(PI. Ill, fig. 13.) 

Spirotsenxa bispiralis West, Alg. W. Ireland, 1892, p. 133, t. 20, f. 8; 
Lutkem. Gatt. Spirotfien. 1895, p. 57 ; Nordst. Ijidex Desmid. 1896, 
p. 62. 

Cells large, 5 times longer than their diameter, fusi- 
form, poles subtruncate; chloroplast axile, with two 
narrow ridges arranged in close spirals making about 
9 revolutions. 

Zygospore unknown. 

Length 86-1 00 /i; breadth 18-20^; breadth just 
below apices 4-6 /u. 

Ireland. — Near Westport, Mayo ! 

This plant has only once been observed, but if its characters 
are constant it is a well-marked species. If the number of 
spiral ridges is variable it is probably only a form of S. ohscura 
Ralfs. 

12. Spirotsenia trabeculata A. Br. 

(PI. V, fig. 6.) 

SpirotaBuia trabeculata A. Br. in Kabenh. Alg. 1856, no. 543 ; De Bary, 
Conj. 1858, p. 75 ; Eabenh. Krypt. Fl. Sachs. 1863, p. 178 ; Ltitkera. 
Gatt. SpirotaBn. 1895, p. 5, 95, t. 1, f . 20; Nordst. Index Desmid. 1896, 
p. 256 ; West & G. S. West, Alg. N. Ireland, 1902, p. 19. 

Cells of medium size, 5-7^ times longer than their 
diameter, subcylindrical, gradually attenuated from the 
middle towards the apices, which are subtruncate ; 
chloroplast axile, scarcely reaching the extremities of 
the cell, cristate, with 5 or 6 slightly spiral ridges 
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which are scarcely thickened at the free margin, pyre-B 
noids many. 

Zygospore unknown. 

Length 142-210 m; breadth 19-35 ;<; bi-cadth of] 
apices 10'5-11"5^. 

Irel.\nd. — Lough Anna, Donegal ! 

Oeogr. Dhtnhution. — Austria. Germany. 

In the Irish. Hpecimens the chloroplaat posBeased six almost I 
straight ridges, and extended the whoie length of the cell T 
with the exception of a very small space at each end. la.l 
many apecimena the chloroplast was partially interrupted I 
in the middle, and most of the axamples appeared to be faintly I 
constricted. The apices were distinctly more truncate than 1 
those figured by Liitkemiiller, but Rabenhorst says " utroque J 
polo truncata," and Liitkemiiller has since remarked that the J 
apices are probably snbtruncate. It is a very rare species. 



13. Spirotsenia acuta Hilse. 
(PI. Ill, figs. 14, 15.) 

Sjitrotamia iwufo Hilae, in Eabonh. Alg. 1866, no. IsaO; BnbcnlL Flor. 1 
Europ. AI^. Ill, 1868. p. 148 ; Cooke. Brit. Dcam. 1S87, p. 185, t. B^ T 
f. 5 : LQtkom. Gfttt. Spirot(cn. 189D, pp. 56, 9.1 ; Nor.lBt. Index Deauiid. I 
1896, p. 3»i WoBt & G. S. West, Algfl-fl, Yorks. 1900, p. 41 ; Al|r. N. I 
Ireland, 1902, p. 19. * 

Cells small, (2-^)5-8 times longer than their dia- 1 
meter, fusiform, tapering from the middle to the apices, 
which are acute ; chloroplast axile, with several (3 or 4) 
8]>irally arranged ridges which sometimes anastomose. .^ 
Pyrenoid usually solitary. 

Zygospore unknown. 

Length 30-37^; breadth (i-7'2^. 

ENfiL-^jiiD. — Pilinoor, N. Yorks ! Hampsfell, Lanea- 1 
shire ! 

Scotland. — Upper Powlair, Slewdrum, Culblei 
Aberdeen ; Den of Garrol and Dalbrake, Kincardine ; 
Fintray Hills, Stirling {Ro-ij ^ BisHett). Rhiconich, 
Sutherland ! Near Balallan, Lewis ; and near Tarbert, 
Harris, Outer Hebrides ! 

Ireland. — Galway [Archer). Near Gwerdore ; 
Loughs Anna and Machugh, Donegal I 
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'Cooke, Brit. Deam. IHfMi, p 
NoKlst. Index Desmid. 1^ 
Yorka, 1900, p. 41. 
? a^rotmnia grariliima Aroh. i 



fhogr. Diatrihufimi. — Sileaia in Germany. Austria. 

This is a rare plant and is readily (listiiiguished by the 
sharp apices of the cells. The chlnroplast usually contains 
one pyrenoid and extends to the extremo points of the cells. 
The spiral ridges are generally three or four in number, rather 
irregnlar, and they frequently join together. Liitkemiiller 
gives 18^ as the length of his smallest .specimen (only SJ 
times longer than bi-oad), but we have seen no British 
specimens so short as that. 

14. Spirotsenia tenerrima Arch. 

n gunrt. Journ. Micr. Sci. 1S70, p. 2t)a i 
53; Lfltkem. Oatt. Spirotsm. 1S95, p. 54; 
m, p. 2oi ; WoBt i a. 8. Wert, Alga-fl. 

1 Quart. .loum. Micr. Sci. 1875, p. 116,1.6; 
Nordst. Index DeBmid. 1896, p. 133. 

Cells minute, very slender, 20 times longer than 
their diameter, somewhat curved or arched and slightly 
attenuated towards the poles, apices truncate (?) ; 
chloroplast . . . .?, forming a single spiral. 

Length 31-42/1; breadth 2-5-3-5;u. 

? [EN(![.AND.^Pilmoor, N. Yorkshire ! (PI. Ill, figs. 
16, 17.)] 

Ireland. — Dublin (Archei-). 

It is extremely doubtful whether the specimens from York- 
shire really belonged to this species, or tn the Desmidiaceee 
at all ! The nataro of the chlDropla.st was very obscure and 
the specimens may have been furms of Rhajihidiwn faacicula- 
tnm var. ariculare. It is also doubtful whether the forms 
described by Archer as two species are identical. For 
8. tenerrima he says : " Exceedingly slender, being, however, 
long as compared with the diameter ; the cells somewhat 
curved or arched, slightly tapering, ends truncate, the endo- 
chrome forming a single spiral reaching from end to end of 
the cavity, self-division transverse;" and for 8. grae.iUima 
he says: "Very minute, linear, extremely slender, very 
slightly tapering, apices blnnt, spiral turns very numerous; 
a remarkable form from its extreme slendeniess. Breadth 
2-5-2'8^, about twenty times longer than broad." It may 
be that these plants are distinct apocies, but Archer's descrip- 
tions are insufficient. 
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Genus 4 MESOTiENinM Nag. 1849. 

NSg. Gatt diiB. Alg. 1840, p. 106. 

Be Baxy, Ckmj. 1858, p. 20, 30!» 74. 

Arch, in Ftoo. BubL Nat Hist Soo. ISMi, p. 20. 

Cooke, Brit. Deem. 1886, p. 47. 

Be l?(mi, SylL Alg., 1889, p. 811. 

Cells cylindrical or subcylindrical, usually straight, 
often slightly curved, not constricted, apices rounded 
or subtruncate ; with a solitary chloroplast (more rarely 
with two chloroplasts), which is axue, flattened, and 
plate-like ; pyrenoids one or several ; nucleus frequently 
excentric. 

Of the ten British species of this genus, only three occur 
as free-floating Desmids in quiet water. Ilie remaining 
seven are found in gelatinous masses amongst mosses, princi- 
pally on wet rocks. 

like cells are frequently filled with large quantities of 
reserve products whicn completely obscure the choloroplast. 

The ^British species are best arranged in the following 
manner : 

A. Cells embedded in mucilaginous masses. 

* Cell-sap uncoloured. 

t Cells cylindrical or ellipsoidal, poles rounded. 

Cells large, often curved, 3-5 times longer than 
broad. 

1. M. De Oreyi. 
Cells of medium size, rarely curved, 1J--2J times 

longer tlian broad. 

2. JT. mirificufn. 
Cells small, cvlindrical, 2-2^ times longer than 

broad ; diam. 15 /i. 

3. M, macrococcwrn. 
Cells small, cylindrical, 2-2^ times longer than 

broad ; diam. 11-12 ft, 

4. M, chlamydosporum. 
tt Cells subcylindrical, poles attenuated. 

5. M. caldariomm. 
ttt Cells cylindrical, poles truncate. 

6. M. truncatum. 
* * Cell-sap normally coloured violet. 

7. M. violascens. 
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B. Cells free-swimming. 

* Cell-sap coloured purple or violet. 

8. M. piirpureum. 
** Cell- sap uncoloured. 

t Cells straight, 3-4 times longer than broad. 

9. M. Endlicherianum 
tt Cells curved, 6-8 times longer than broad. 

10. M. Kramstai. 

A. Cells in mucilaginous masses, principally on wot 

rocks. 

1. Mesotsenium De Greyi Turn. 
(PI. Ill, figs. 18, 19.) 

Mesotienium De Greyi Turn. Notes Fresh w. Alg. 1886, p. 34, t. 1, f. 1 ; 

Cooke, Brit. Desm. 1886, p. 48, t. 18, f. 6 ; West, Alg. W. Ireland, 

p. 131 ; Alg. Eng. Lake Distr. 1892, p. 721 ; West & G. S. West, Alg. S. 

England, p. 478 ; Alga-fl. Yorks. 1900, p. 41 ; Alg. N. Ireland, 1902, 

p. 19 ; Nordst. Index Desmid. 1896, p. 136. 
Mesotxnium Braunii De Bary, var. Qreyi (Turn.) Roy in Scott. Nat. x, 

1890, p. 206. 

Cells large, 4-4J times longer than their diameter, 
cylindrical, straight or curved, apices broadly rounded. 

Zygospore unknown. 

Length 76-104 /u ; breadth 20-23 m- 

England. — Bowness, Westmoreland ! Blubberhoiises 
(Turner) , Hkley, Simon Seat, and near Settle, W. Yorks! 
Puttenham Common, Surrey ! Tintagel, Cornwall ! 

Scotland. — Braeriach, Inverness ; Tough, Glen 
Derry, and " Colonel's Bed," Aberdeen ; Kyles of Bute, 
Argyll (Boy ^ JHssett). 

Ireland. — Castletown, Kerry! Lough Nacung, 
Donegal ! 

Geogr. Visfmbutian. — Australia. 

This is the largest species of the genus and tlio cells frequently 
become filled with reserve materials, often in the form of 
large oil globules. 

Forma major /o7'wa nov. (PI. Ill, fig. 21.) 

Cells rather larger than in the typical form, and 
about 4i times longer than their diameter. 

4 
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LengOk 97-123 ;i; breadth 26-30 m- 

iBBUifD. — ^Moume Mte., Down. 

This form occarred in gelatiaoos nuwsea on rocks, mixed 
with other Desmids and nomeroos Diatoms. Many of the 
individo^ were straight, the others beiag slightly curved. 

Forma tennis /orma nov. (PI. Ill, fig. 22.) 

Cells ratiier narrower tlian iu thy typical form ; a 
little more than 5 times longer than their diameter. 

Length 83 n ; breadth 15*5 ^. 

England. — Epping Forest, Essex ! 

This form occurred in peaty ditches along with Eua'trunt/ 
lohulatum and Tetmemorits graiiulatiw. It ia tjf about the 
same length as the type, but ia proportionately uan'ower.' 
Thii L-eils were embedded m a mHssof mucus produced princi^ 
pally by numerouB specimeus of Vanheurchi'a rhombvidcf VB^i 
8axoiiica. ' 

Var. Ixrere West. (PL HE, fig. 20.) 

jr. Da grwfi trnt. brm Weat. Alg. W. Ireland, 18BS. p. 181, 1 80, t. B. 

Cells almost straight or slightly curved, 2^ times 
longer than their diameter. 

Length 58^; breadth 21-22 m- 

Ireland. — Tore Mountain, Kerry ! , on dripping rocks 
with Ainphoi-idium Mongeotii and other mosses. 

The cells of this variety are much shorter than thosu yf the 
type, but in their breadth aud other respects they are pre- 
cisely similar. 

2. Mesotsnituu miriflcum Arch. 
(PI. rV, figs. 18, 19.) 



Cells broadly elliptical or oblong-elliptical, 1^2^ 
times longer than their diameter, straight or rarely 
slightly curved; chloroplast in the form of a very 
narrow axile plate which is often curved. 



MESOT^NIUM. 51 

Zygospore unknown. 

Length 25-42*5 /u ; breadth 15-20 /i. 

England. — Stickle Tarn, Westmoreland ! Ogden 
Clough andlngleton, W. Yorks ! Leicester (Roy). 

Wales. — Llyn Idwal, Carnarvonshire ! 

Scotland. — Harris, Outer Hebrides ! Goat Fell, 
Arran ! 

Ireland. — Dublin and Wicklow (Archer). 

Archer observed the formation of asexual spore-like bodies 
in this plant ; they were of a brown colour and of an average 
diameter of about 25 jul. He says : " I have observed the cell- 
conteuts bounded by the primordial utricle escape from the 
parent-cell without conjugation, through a lateral or terminal 
or intermediately disposed opening, effected by the raising up 
and often the separation of a lid or valve-like portion of the 
parent-cell membrane. During this operation the contents are 
often much constricted, by reason of the narrow orifice through 
which the mass makes an exit. After emergence it becomes 
rounded, and the contents of this resting-spore-like body, 
which do not conjugate or combine with any other, become of 
a reddish-brown hue, with a dark corpuscle in the centre. The 
empty parent-cell membrane lies hard by, the lid-like structure 
sometimes apparently still adherent by one point — sometimes 
wholly detached, and lying about in various positions, or lost 
altogether." 

The elliptical outline of the cells is sufficient to distinguish 
this species from M. macrococcxtm and M. chlamydosporum. 

3. Mesotsdnium macrococcum (Kiitz.) Roy & Bissett. 

(PI. Ill, figs. 34-36.) 

Palmoglcsa macrococca Kiitz. Phyc. germ. 1845, p. 153; Tab. Phycolog. 

1847, I, t. 24, f. 2; Spec. Alg. 1849, p. 228; Rabenh. Flor. Europ. Alg. 

Ill, 1868, p. 115 ; Nordst. Index Desmid. 1896, p. 162 ; Arch. Palinoglcea 

and descrip. Mesot. 1864, p. 12-14. 
Mesoteenium Braunii De Bary, Conj. 1858, p. 74, t. 7 a, f. 1-8; Kirchn. 

Alg. Schles. 1878, p. 134; WoUe, Desm. U.S. 1884, p. 31, t. 3, f. 5-9; 

Turn. Freshw. Alg. E. India, 1893, p. 15. 
Mesotasniwn macrococcum (Kiitz.) Roy & Biss. Scott. Dosm. 1894, p. 61 

(sep.) ; West & G. S. West, Alga-fl. Yorks. 1900, p. 41. 

Cells cylindrical, 2-2^ times longer than their dia- 
meter, apices truncately rounded ; chloroplast a strong 
axile plate, often with a toothed margin. 

Zygospore somewhat quadrate with rounded angles. 
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Lengtli 33-^5 /u; breadth 15 /a. 

England. — ^W. Yorks 1 Leicester (JKoy). Hants (-Boy). 
Cornwall ! 

Wales. — Capel Curig (Soy), Moel Siabod!, Llyn 
Idwal ! , Glyder Fawr, at 2,300 ft., Oamarvonshi:^ ! 

Scotland. — Boss, Inverness, Aberdeen, Kincardine, 
Forfar, Perth, Renfrew {Boy ^ Bissett). 

Ireland. — ^Dublin and Wicklow (Archer). 

Oeogr. Distribution. — France. Germany. Galicia 
and Austria. Norway. Faeroes. India. United States. 

» 

Var. microooeenm (Kiitz.) West & G-. S. West. (PI. 

rV, figs. 1-3.) 

PahnogUBa microeocea Etltz. in Bot. Zeitong, 184^, p. 221 ; Tab. Phycolog. 

1847, 1, p. 20, t. 26« f . 6 ; Spec. Alg. 1849« p. 229 ; Babenh. Flor. Europ. 

Alg. 1868, m, p. 116. 
Jfetoiamliim Brawiwi Be Baiy, var. fiMfint De Baiy, Conj. 1868, p. 74, t. 7 a, 

f. 9-11. 
Msmtmnimih mierocoeewn Eirohn. Alg. SobleB. 1878, p. 184; Weet, Alg. 

W. Irekud, 1892, p. 181. 
Jf. maerocoeewn var. mieroooeewn West A G. S. West, Alga-fl. Yorks. 

1900, p. 41. 

Cells shortly cylindrical, 1^2 times longer than 
their diameter, slightly attenuated towards the apices 
which are rounded. 

Length 13-5-16-6 /i ; breadth 8-4-10-2 /i. 

England. — Stickle Tarn, Westmoreland ! Near 
Griggleswick, W. Yorks ! Near Selby, E. Yorks ! 

Wales. — Glyder Fawr (at 2,200 ft.), Carnarvonshire ! 

Scotland. — Cairngorm, Inverness; Dalbagie, Aber- 
deen (Roy ^ Bissett). 

Ireland. — Lakes, from Clifden to Roundstone, Gal- 
way ! 8 miles S. of Kenmare, Kerry ! 

Geogr. Distribution. — France. Germany. Austria. 
Norway. Poland. Faeroes. United States. West Indies! 

4. MesotsBnium chlamydosporum De Bary. 

(PI. IV, figs. 4-14.) 

Mesotxnium chlamydosporum De Bary, Conj 1858, p. 75, t. 7 d ; Nordst. 
Index Desmid. 1896, p. 73 ; West & G. S. West, Alga-fl. Yorks. 1900, 
p. 42. 
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Palmoglcea chlamydospora De Bary, in Babenh. Alg. 1856^ no. 514. 
Mesotumium chlamydosporuni var. )3 Arch. Palmoglcea and descrip. Mesot. 

1864, p. 26, t. 1, f. 1-19; Cooke, Brit. Desm. 1886, p. 47. t. 18, f. 4. 
Mesotienium chlajnydosporum var. Archeri Babenh. Flor. Europ. Ill, 1868, 

p. 117. 

Oells oblong-cylindrical, 2-2^ times longer than 
their diameter, apices broadly rounded or rarely sub- 
truncately rounded; chloroplast axile, forming a 
narrow plate. 

Zygospore irregular, more or less polygonal, becom- 
ing brown ; outer coat thick and involucrate. 

Length 25-33/1; breadth 11-5-12 /i; length of 
zygosp. 26-38 /i ; breadth of zygosp. 21-26 /a. 

England. — Cautley Spout, Widdale Fell, Eldwick, 
and near Settle, W. Yorks ! Limd's Fell, N. Yorks ! 
Near St. Just, Cornwall ! 

Wales. — Capel Curig and Twll Du, Carnarvonshire ! 

Scotland. — Ross, Inverness, Aberdeen, Kincardine, 
Perth {Roy Sf Bissett). Rhiconich, Sutherland ! Lewis, 
Outer Hebrides ! Goat Fell, Arran ! 

Ireland. — Dublin and Wicklow {Archer). Slieve 
Donard, Down (at 2,000 ft.) ! 

Geogr. Distribution. — Germany. Sweden (var.). 
Poland. Faeroes. India. Argentina. West Indies. 

Forma minor forma nov. 

Mesotsenium chlamydosporum West, Alg. W. Ireland, 1892, p. 131, t. 24, f . 8 

Cells and zygospores similar to those of the typical 
form but smaller. 

Length 16-21^; breadth 8*5-10 /lc; diam. zygosp. 
16-25 fi. 

Ireland. — Near Westport, Mayo ! 

Forms large gelatinous masses on wet rocks. 

5. Mesotsenium caldariorum (Lagerh.) Hansg. 

(PI. IV, figs. 15-17.) 

Mesotmniwn Endlicherianum N&g. var. caldariorum Lagerh. Algol. Bidr. 
1886, p. 48, f. 4 xylogr. 
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Meiotanivjn caldarioruia (la^rrh.) Haneg. Frodr. AlgpnS. BOliiii 

p. 174; PTum. FrPBhvr. Ali;. E. India^ 1863, p. 16, t. 1. t. 23; West 
& Q. S. West, Alga-fl. Yorlts. 1900, p. 43. 

Cells cylindrical or subcylindrical, 2|— i tiroes longer 
than their diameter, somewhat suddenly attenuated near | 
the apices which are rounded ; chloi'oplast axiie, some* 
times a little irregular and bent, often with one pyrenoid. 

Zygospore unknown. 

Length 27^fi/i; breadth 1 0-5-11 ri^. 

EsoLANP. — Bradford, Yorkshire ! foi-miug a gcla- J 
tinonB stratum in a greenhouse with DiirtyhiUipre I 
liraunii Lagerh. 

Gfogr. DtstrHmtion. — Sweden. India ? Ecuador. 

We have previoiiBly mentioned that l^imer's figure diWB I 
not represent the epecies. It iw a niost eharaeteristic Memls- f 
imtvi owing to the sudden attenuation of the extremities of the J 
cells; there is also an almofit imperceptible narrowing of the i 
middle region of the cells. It miiBt be a very rare plant u 
have only once obtained specimens of it. 

6. Mesottenium tmncatum .s/j. nov. 
(PI. V, fig. 12.) 

Cells cylindrical, 3-3^ times longer than their dia- 
meter, apices broadly truncate ; chloroplast axile, 
narrow, generally with a slight notch in the middle 
region of the cell, with two pyrenoids. 

Zygospore unknown. 

Length 31-35 ;i; breadth 9-5-10 /i. 

England. — Cowgill Wold Moss, Widdale Fell, West 
Yorkshire I 

This plant ia readily distinguished from all other species of 
this genus by its broadly truncate apices. It resembles Penhtrn 
truncatum Breb. in its general outline but is at once dis- 
tinguished by its plate-like chloroplast. 

A few individuals were observed in which there were two 
plate-like chloroptasts, one in each half-cell. Sometimes one 
chloroplast was disposed in a plane at right angles to the 
other, so that the Hat surface of one was seen concurrently 
with the edge of the other. 

It was found amongst mosses on wet rocks. 
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7. MesotSBnium violascens De Bary. 
(PI. Ill, figs. 27-33.) 

Mesottenium violascens De Bary, Conj. 1858, p. 32, 74, t. 7, f. B ; Cooke, 
Brit. Desm. 1886, p. 47, t. 18, f. 5 ; Nordst. Freshw. Alg. N. Zeal. 1888, 
p. 72. 

Palmoglcea violasemis Babenh. Krypt. Fl. Sachs. 1863, p. 167; Flor. 
Europ. Alg. iii, 1868, p. 117. 

Cells elliptico-cylindrical, 1^-2 times longer than 
their diameter, gradually attenuated towards the 
rounded apices; chloroplast an elliptical plate with 
one pyrenoid; cell-sap coloured violet. 

Zygospore obtusely angular. 

Length 24-33/1; breadth 15~]6*5/lc; diam. zygosp. 
27-28 Ai. 

England. — Leicester (Boy). Devil's Jumps at Fren- 
sham, Surrey ! Enbridge Lake, Hants {Boy). 

Scotland. — Inverness, Nairn, Aberdeen, Forfar {Boy 
Sf Bissett). Craig-an-Lochan, Perth ! 

Ireland. — Bray, Wicklow (Archer). 

Geogr. Distribution. — France. Germany. Norway. 
Sweden. Lapland in Russia. New Zealand. 

This plant is less cylindrical than most species of the genus, 
and its nearest ally is M. mirificnm Arch. It is, however, 
scarcely so large as the latter species and not so elliptical in 
outline. Nordstedt gives as the dimensions of his New 
Zealand specimens: length 32-36 /i; breadth 20-21 /lc. The 
cell-sap is coloured violet owing to the presence of phyco- 
porphyrin. 

B. Cells free-swimming. 

8. MesotSBnixim purpureum West & G. S. West. 

(PI. Ill, figs. 25, 26.) 

Mesotanivmi purpurewn West & G. S. West, Notes Alg. I, 1898, p. 2 
(sep.) ; Alga-fl. Yorks. 1900, p. 42. 

Cells cylindrical and slightly curved, 3^-4^ times 
longer than their diameter, apices rounded ; chloroplast 
plate-like and rather thick ; cell-sap purple or violet in 
colour. 
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Zygospore unknown. 

LeTigth ;J2-4(3;i; breadth 9-5-10;.. 

En(!LANI>. — Old Cote Moor, West YorkBliire !, in peat 
bogs. 

As in tlie previous species the cell-sap oi this plant is 
coiiiured violet or purple liy pliycoporphyrift M. purjittrrAim 
18 a free-swim HI ill ^ species Hnd the chloroplast usually cuii- 
taina two pyrenoids. Sometimes, as in other species of this 
genus, the cliloroplawt ia obscured t).y large globttlen of itn oily 
reserve material. 



;). Mesotsenium Endlicherianuin Mig, 
(PI. IV, figs. 20, 21.) 

Wnao/miiuni Endliehtriarfam Nag, Gatt, einz. A!g. 184a, p. 109, t. (> H ; 
Kirehn. Alg. ScHes. ia7fl, p. 134; Wolle, Desm. U.S. 1H84, p. aa. t. a, 
f. 11; Eoy ABiBB. Scott. Dcam. 189*. p. (tl (sep.)-, West & G. S. Woat, 
Some DeHtn. U.S. 1898, p. 281 ; Mg. N. Ireland, 1902, p. 19; Alga-fl. 
Torka. 1900, p. 42; Nordst ladax Desmid. 18B6,p. 118. 

FiUmogtaia Endlicheriana Eabenh. Plor. Enrop. Algar. Ill, 1868, p. 110. 

Cells cylindrical, 3-4 times longer than their dia- 
meter, apicea broadly rounded ; chloroplast an axile 
pJato, iiyrctioida oue in each atmiiciiU. 

Zygospore unknown. 

Length 25-27 ;<; breadth 8-9-5/.. 

England. — W. and N. Yorks ! Cheshire (Boy). 
Leicester {Boy). Cornwall ! 

Wales.— Bog below Llyn Idwal, Glyder Fach (at 
2,200 ft.), aiyder Fawr (at 2,600 ft), Llyn Cwlyd, 
Llyn Pencraig near Bettws-y-coed, Carnarvonshire ! 

Scotland. — Sutherland, Ross, Inverness, Aberdeen, 
Kincardine, Forfar, Perth, Stirling, Renfrew {Boy ^ 
Bissett). 

Ireland. — Near Gweedore and near Glenties, Done- 
gal! Bog near Lough Neagh, Londonderry ! 

Geogr. DisirikUion. — Germany. Switzerland. Ga- 
licia and Austria. S. Russia. Austraha. W. Indies. 
United States. 

This species sometimes occurs in quantity in boggy pools 
or at the boggy margins of mountain lakes and tarns. 



MKSOT/ENIUM. 57 

Var. grande Nordst. (PI. IV, fig. 22.) 

M. Endlicherianum var. grande Nordst. in Wittr. & Nordst. Al^. Excis. 
1879, no. 271 ; LsLgerh. Phycoi)orph. 1895, p. 24 ; Wittr., Nordst., & 
Lagerheim, A\g, Exsic. 189(5, fasc. 29, no. 1400 ; West & G. S. West, 
Alg. S. England, 1897, p. 478 ; Alga-fl. Yorks. 1900, p. 42. 

A larger variety, often twice as large as the type, 
with two pyrenoids in each semicell; cell-sap often 
violet. 

Zygospore globose ; cell- wall thick and smooth. 

Length 50-54 /w; breadth 12-13 /i; diam. zygosp. 

26-28 A*. 

England. — Cragg Vale, Cocket Moss near Giggles- 
wick, and near Settle, W. Yorks ! Epping Forest, 
Essex ! 

Wales. — Capel Curig, Carnarvonshire ! 

(reo(/i\ DiMrilmtlov. — Germany. Norway. 

10. Mesotsenium Kramstai Lemm. 
(PI. Ill, figs. 23, 24.) 

Mesotsenium Kramstai Lemm. Algenfl. Riesengebirges, 1896, p. 115, 116, 
8-10; Nordst. Index Desmid. 1896, p. 277; G. S. West, Alga-fl. Cambr. 
1899, p. 110. 

Cells cylindrical, often slightly curved, 6-8 times 
longer than their diameter, apices rounded or truncately 
rounded ; chloroplast an elongated plate. 

Zygospore unknown. 

Length 44-104 /i ; breadth 9-13 fx. 

England. — Chippenham Fen, Cambridgeshire ! 

Oeofjr. Distribution. — Germany. W. Indies (var.). 

This is the most elongate species of the genus and in its 
external form greatly resembles some of the smaller forms of 
lioya ohtvAsa, The chloroplast is commonly obscured by dense 
masses of oil globules. 



Genus 5. CTLINDROCYSTIS Menegh. 1838. 

Menegh. Monogr. Nostoch. 1842, p. 88. 
Hassall, Brit. Freshw. Alg. 1845, p. 361. 
De Bary, Conj. 1858, p. 30, 35, 74. 
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Archor, ObspTvationa on Oylindrneyilin. IWifi, p. HOG. 
Gay, Monogr, loo. Conj. 1NS4, p. 34, 
Cooke, Brit. Demn. iSm, p. 46. 
De ToDl. SyU. AIr, 1889, p. 815. 

Cells cylindrical, about twice longer tlian tlieir dia- 
meter, often emljedded in nincilage, imconstrictetl or 
with a alight median constriction, apices generally 
rounded; with one axile, aiibatellatc chloroplaat in 
eacli aemicell ; pyrenoids largo, one in the centre of 
each chbroplaat. 

The principal character of this genus is the presence in ench 
semicell of a scimfwhat Btellate chloroplnst. In the centre of 
the semicell is a large pyreuoid, and radiating from it in every 
direction are processM-s and prolongations of the chloroplast, 
which often flatten themselves against the inner surface of the 
cell-wall. During conjugation the cell-walls of the gamc- 
tungia become confluent round the zygo.spore in Home species, 
lint not in others. 



A. Cells unconstricted. 
1. Cylindrocystis Brebissonii Menegh. 

(PI. IV, H>is. '23-:i2; PI, V, fio^. 10.) 

Cylindroeyilii Brfbiiiomi Menegh. 1838 ; Monogr. Noatoch. 1842, p. 89, 
t. 12, f, 13 i Ha««. Brit. Freahw. Alg. 1846, p, 361. t. 92, f. 17 ; De Bary, 
Conj. 1858, p. 35, 46, 74, t. 7. f. E 1-22 ; West, Alg. W. Ireland, 1882, 
p. 131; Roy & Biaa. Scott. Deam. 1894, p. 82 (aep.) ; Weat & O. S. 
Weat, Alga-fl. Yorks. 1900, p. 43 ; Alg. N. Ireland, 1902, p. 20. 

Palmoglcea Brcbitiojiii Ktltz. Tab. phycolog. I, 1847, p. 19, t. 24, f . 4 j 
Spea Alg. 1849, p. 229. 

Ftnivm Bribiiaonii Balfa, Brit. Deam. 1848, p. 153, t. 26, f. B?; Babenh. 
Flor. Europ. Alg. Ill, 1868, p. 120; Delp. Deam. aubalp. p. 88, t. 14, 
f. 28-30 ; Kirchn. Alg. Schlea. 1878, p. 138; WoUe, Deam. U.S. 1884, 

S86, t. 6, f. 7-8 i Cooke, Brit. Deam. 1888, p. 48, 1. 17, f. 3 ; West, Alg. 
. TotkB. 1889, t 291, f. 3. 

Cells cylindrical, unconstricted, about 2-3 times 
longer than their diameter, apices rounded ; chloro- 
plasts usually with few large radiating prolongations 
and often difficult of observation. 

Zygospore quadrate at first, and afterwards spherical 
or subapherical or subquadrate. 

Len8+:h 43-55/1; breadth 15-18/*; diam. 
30-48-5 u. 
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England. — Widely distributed all over the country. 
Zygospores from Westmoreland, Yorkshire, and Surrey ! 

Wales. — Common and often with zygospores ! Up 
to 2,200 ft. on Glyder Fach ! 

Scotland. — General and frequently conjugated ! 
(Roi/ ^' Bis>ieft). Up to 3,500 ft. on Lochnagar I 
Outer Hebrides ! Orkneys ! Shetlands ! 

Ireland. — General and often abundant ! 

Geog. Distnhution. — Generally distributed in Europe. 
Faeroes. Iceland. Greenland. Spitzbergen. Nova 
Zembla. Franz-Joseph Land. India. Siam. Java. 
Australia. New Zealand. E. Africa. North and South 
America. West Indies. Azores. 

Pure gatherings of this species are not uncommon, especially 
in peaty districts, often at elevations of over 2,000 ft. It 
sometimes occurs on vertical faces of peat on mountfiins 
subject to frequent mists and rain. It is one of the commonest 
of British Desmids, and occurs in all kinds of damp and wet 
situations. 

Var. minor West & G. S. West. (PI. V, fig. 11.) 

C. BrShissonii var. minor West & G. S. West, Alg. N. Ireland, 1902, p. 20, 
t. 2, f . 7. 

Cells narrower and shorter than in the typical form. 

Length 27-41 /*; breadth 12-5-13 /u; length of 
zygosp. 33 /4, breadth 30 jx. 

England. — Mickle Fell and Strensall Common, N. 
Yorkshire (with zygospores) ! 

ScoTiiAND. — Pure gathering from Sligachan in Skye, 
Inverness ! 

Ireland. — Lough Fea, Londonderry (with zygos- 
pores) ! 

2. Cylindrocystis crassa De Bary. 

(PI. IV, figs. 33-38.) 

Cylindrocystis crassa De Bary, Conj. 1868, p. 37, 74, t. 7, f. C 1-12 ; 

Nordst. in Wittr. & Nordst. Alg. Exsic. 1879, no. 269 ; Cooke, Brit. 

Deem. 1886, p. 46, t. 18, f. 2 ; West, Alg. W. Ireland, 1892, p. 131 ; 

West & G. S. West, Alga-fl. Yorks. 1900, p. 43 ; Alg. N. Ireland, 1902, 

p. 20 ; Desm. Singapore, 1897, p. 156 ; Alg. S. England, 1897, p. 478. 
Penium crassa WoUe, Desm. U.S. 1884, p. 37, t. 5, f . 3. 
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Cells oblong-cylindrical, 1^2 times longer tliant 
Jiameter, iipicea broadly rounded ; cliloroplast similar 
to that of the pi-eceding species. 

Zygospore globose or rarely subquadrangiilar. 

Length 22-4G fi; breadth 18-2-1-ft; diam. zyposp. 
25-30 /.. 

ENfiLAND. — Cumberland ! Westmoreland ! Yorka ! 
Lancashire ! Cheshire {Roi/}. Leicester {Ilinj)- Essex ! 
Surrey ! Hants ! {Beirmti), Cornwall 1 

Wales. — Fairly general in Carnarvonshire; up to 
2,700 ft. on Glyder Fawr ! 

ScoTMND. — General ! [lloij ^ Bu»ctt). Harris and 
Lewis, Outer Hebrides ! Orkneys ! Slietlands ! 

Ireland. — Galway ! Kerry ! Dublin and Wicklow 
{Archer). Donegal ! Londonderry ! Down ! 

Gfiogr. DintrUmtion. — France. Gfennany, Austria. 
Portugal, Sweden. Norway. Singapore. Mada- 
gascar. Now Zealand. West Africa. United States. 



:!. Cylindroeystifi obesa West & G. 8. West. 
(PI. V, %. 8.) 

CylindToeyatU obeia West & G. 8. West, Alg. N. Ireland, 1902, p. 20, t. 2, 
f. 6. 

Cells of medium size, about IJ times longer than 
their diameter, rhomboid-ellipsoid with the apices 

broadly rounded, unconstricted ; cell-wall smooth and 
colourless ; chloroplasts stellate with numerous radiat- 
ing processes, pyrenoids very large; with a distinct 
vacuole near each apes. 

Zygospore unknown. 

Length 48 /i ; breadth 27 /*. 

Ireland. — Near Gweedore, Co. Donegal ! 

This species bears considerable resemblance to C. pyramid<ita 
West & G. S. West, a plant only known from Ceylon, but is 
distinguished by its relatively greater width, the more rounded 
apices, siml the absence of a constriction. (Consult West & 
G. S. West, IVeshw. Alg. Ceylon, p. 134, t. 18, f. 1, 2). 
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B. Cells very slightly constricted. 

4. Cylindrocystis diplospora Lund. 
(PI. IV, figs. 40, 41.) 

CylindrocysHs diplospora Lund. Desm. Suec. 1871, p. 83, t. 5, f. 7; Cooke, 
Brit. Desm. 1886, p. 46, t. 18, f. 1 ; Koy & Bias. Scott. Desm. 1894, 
p. 62 (sep.) ; West & G. S. West, Alg. S. England, 1897, p. 478 ; Alga-fl. 
Yorks. 1900, p. 44 ; Alg. N. Ireland, 1902, p. 20. 

Penium diplosporum Jacobs. Desm. Danem. 1875, p. 164. 

? Schizospora pachydertna Reinsch, Contrib. Alg. et Fung. 1875, p. 87, 
t. 17, f. 1. 

Calocylindrus diplosporus Wolle, in BuU. Torr. Bot. Club. 1882, p. 15 ; 
Desm. U.S. 1884, p. 56, t. 12, f. 18. 

Cells moderately large, twice longer than their dia- 
meter, subcylindrical, slightly constricted in the middle, 
gradually but faintly dilated towards the apices which 
are truncately rounded ; cell-wall slightly thickened at 
the apex, smooth and colourless; chloroplasts with 
numerous radiating processes. 

Zygospore double, compressed, transversely sub- 
rectangular with the external angles rounded. 

Length 52*5-66 /w; breadth 22-5-33 /w; breadth of 
zygosp. 66 /I ; length of half zygosp. 38-42 /u. 

England. — Cumberland ! Westmoreland ! (Blssett). 
W. and N. Yorks ! Lancashire ! Essex ! Surrey ! 
Hants ! Devon {Bennett), Cornwall ! (Bemiett). 

Wales. — Capel Curig, Llyn Idwal, and Bethesda, 
Carnarvonshire ! Ffestiniog, Merioneth ! 

Scotland. — Sutherland ! , Ross ! , Inverness ! , Aber- 
deen, Kincardine, Perth ! , Argyll ; often conjugated 
{Bay ^ Bissett). Orkneys ! Outer Hebrides ! 

Ireland. — Gal way ! Kerry ! Wicklow {Archer). 
Donegal ! Londonderry ! Antrim ! Down ! 

Geogr, Distribution, — Germany. Xorway. Sweden. 
Denmark. Lapland in Russia. Greenland. India. 
New Zealand. East Africa (var.). United States. 

Var. major West. (PI. IV, figs. 42, 43.) 

C. diplospora var. major West, Alg. W. Ireland, 1892, p. 131, t. 20, f. 3; 
West & G. S. West, New Brit. Freshw. Alg. 1892, p. 4,t. l,f. 9; Alga-fl. 
Yorks. 1900, p. 44 (forma constricta) ; Roy «t Biss. Scott. Desm. 1894, 
p. 62 (sep.). 
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More cylindrical than the typical form and almost 
twice the size ; sometimes unconstricted, but moro 
often with a slight constriction. 

Length 102-lU/«; breadth 48-o4^. 

Enulamj. — Pdinoor, N. Yorks ! Riocall Common,5 
E. Yorks ! ■ 

SroTi,AND. — Deeside, Aberdeen (Itoi/ iSf llh^fiti). 

litELAND. — Lakes, from Clifden to Roundstone, (ral- 
way ! 

Hoy and Bissett found in Kincardine at Dalbrake in 
Straciian a smallei- form of this variety which wan fhc exact 
counterpart of the large one except for size ; length 56 /i ; 
breadth 25 /i . They also remark that " when seen side by 
side in the same gathering with C diploiipora it looks very 
dilTereut from that Bpecitjs." 

5. Cylindrocystis roseola Turn. 
(PI. IV, fig. 39.) 



Cells wuhcyliudriciil, nbuiit 2^ times low^^^y tliaii 
their diameter, with a gradual constriction in the 
middle of the cell, attenuated towards the apices which 
are rounded and slightly thickened ; cell-wall smooth, 
yellowish-pink or bright pink in colour. 

Zygospore unknown. 

Length 46-52 /i; breadth l'J-2l/j. 

Wales. — Near Dolbadam Castle, Carnarvonshire 
[W.Ji. Tamer). 



6. Cylindrocystis minutissima Turn. 

(PI. V, fig. i>.) 



C<jli)idruc\)ttisminuliisimaTam. Freshw. Alg, E. India. ISIKI, [j, Iti, t. I, 
1. 21; West & U. S. West, Alg. N. Ireland, 1902, p. 20 ; Frushw, Alj,'. 
Ceylon, 1902, p. 134. 

Cells minute, about twice longer than the diamet<jr, 
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with a slight median constriction, apices rounded ; each 
chloroplast with a prominent pyrenoid. 

Zygospore unknown. 

Length 10*5-13 /i; breadth 5*5-7 ju. 

Ireland. — Lough Neagh ! ; along the shores. 

Geogr. Distribution. —India. Ceylon. 

We think this plant is correctly placed in the genus CyliU' 
drocystuf, and it is much the smallest known species. The 
Irish specimens were a little smaller than those observed from 
India^ but otherwise were very similar. 



Genus (5. NETRIUM (Niig. 1849). 

Niij^. Gatt. einz. Al«^. 1849, p. 107 (subgenus of CloHerium). 

Itzigs. & Rothe, in Babeuh. Alg. 185G, no. 508 (genus without description). 

Lutkem. Zellmerabr. Desmid. 1902, p. 395, 396, 407. 

Cells straight, cylindrical, subcylmdrical, or fusi- 
form, without any median constriction; cell- wall un- 
segmented, without pores, destitute of a differentiated 
outer layer and (juite smooth ; chloroplasts two (in one 
species four), one (in one species two) in each semicell, 
each chloroplast axile with about six radiating longi- 
tudinal plates which are conspicuously notched at their 
free edges (in all except A^. interruptuvi) ; pyrenoids 
several in each chloroplast, arranged in a median 
series or sometimes scattered. 

The establishment of this genus was suggested by Liitke- 
miiller in order to include four forms which obviously do not 
belong to the Placoderm Desmids. The present genus Peniuvi 
is the most artificial of the genera of Desmids, containing in 
addition to its true members quite a number of widely diiferent 
forms, some of which really belong to the Cosmarieae, others 
to the Closterieae, and those now included in the genus Ntdrium 
which belong to the Spirotaenieae. 

The species included under the generic name Netrium have 
long been considered as forms of Feiiium, but the structure of 
the cell-wall — the absence of segmentation and of the differ- 
entiated outer layer — places these plants at once in the tribe 
Spirotaenieae. 

The chloroplasts are axile and are furnished with a number 
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(generally six) of radiating longitudinal plates, and so far they 
resemble those of the genns Penium ; Lut in three out of the 
four species of Nelrium tlie free edges of the plates possess con- 
spicuous notches which are never present in the cliloroplasta . 
of Peiiium, and the fourth species has each chloroplast trans; 
versoly segmented so thnt four are present in the cell. 



1. Natrium Digitus (Ehrenb.) Itzigs. & Rotbe. 



(Fl. VI, 



. 1-1-16.) 



Clottefimn Digilut Ehrenb. Entwick. Lebene. d. Infus. 1832, p. Hfl : Ittfus. 

1838, p. 94, t. tJ, f. iiii Men^h. Synopa, DeHoi. 1840, p. 230% Buss. 

ifrit. Presliw, Alg. 1845, p. 376. t. 88, T. 4 ; Focko, PhyB. Stud. I, 1847, 

p. 68, t. b, t. 22. 
ClOBteriwm lamelloavm Br£b. Alg. FakJae, 1836, p. 59, t. 8. 
Ponium Digiliu Br£ti. in Balfs' Brit. Desm. lS48,p. 150, t.2Q, f. 3; Arch. 

in Pritch. Infus. 1881, p, 751; Rubenh. Plor. Europ. A.\g. 1868. iii, 

p. 118; Delp. DsBiu. Snbalp. i877, p. 80, t. 15, f. 50, 51 : Kirchn. Alg. 

SohlsB, 1878, p. 134 ! WoUtt, Desm. U.S. 1884, p. 34, t. 53, f. 1 ; Cooke, 

Hrit. Deaau. 1HS«, p. 40, 1. 1(1, F. 1 ; Huuptfl. Kellmembr. u. Hallgallerta 

Desm. 1888, p. 101, t. 8, f. 02 ; West, Alg. W. Ireland. 1892. p. 127 ; 

LOtkeiu. Dasni. Atteiseea, 1893, p. u41; Boy &. Bies. ScoU. Desm. 1894, 

p. 251 ; Weat & G. S. West, Rw., publ, Deam. 1895, p. 66 ; Alg. S. 

England, 1897, p. 478; Algn-fl. Yorbs. IQUO, p. 44; Alg. N. IraWd, 

1902, p. 21 ; Some Deam. U.S. 1898, p. 282 ; Fresliw. Alg. Ceylon, 1902, 

p. 134. 
Prniitni lamellontni XiltK. Spec. A\g. 1849, p. 1S8 ; Bri>b. Liste Deam. 1866, 

p. 146, t. a, f. 84; Kirclin. Alg. BehleH. 1878, p. 135; Wolle, Dbbdi. U.S. 

1884, p. 34, t. 6, f. 4 ; Liitkeni. Deam. Atb;reeeH, 1893, p. 545. 
Netri^m Digitui (Ehreub.) Itziga. & Rotiiv in Babenh. Mg. 1856, no. 508; 

LQtkem. Zellmembr. Desmid. 1902, p. 407. 
Pentum IHgitui tortaa carta Andersg. Sverig. Chlor. 1890, I, p. ID, t. 1, 

f. 14, 
Ponium iMi^if UB forma recta Turn. Freshw. Alg. E. India, 1893, p. 18, t. I, 

f.27. 
Penium Nangiiiia Turn. FresLn. Alg. E. Indift, 1893. p. 17. t. 1, t. 9, 
Penium Digitwi var. moniannm Leiuin. Algenfl. Eiesengebirges, I8U6, 

p. 130, f. 15-n. 

Cells of variable size, generally largu, 3— i times 
longer than their diameter, not constricted, elli[»tic- 
oblong, gradiiallj attemiated from the middle towards 
thi! apices which are rounded truncate; chlorophists 
axilowith about six longitudinal plates, deeply notched ' 
at the free margins; cell- wall smooth. 

Zygospore spherical, smooth and thick-walled. 

Length 1 30-387 n ; bruadth 40-82 ft ; breadth near 
apices 18— iO^; diam. zygosp, 73'6 /k ; thickness of wall 
of zygosp. 3'2;i. 
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England. — Only abundant in boggy and peaty dis- 
tricts. Cumberland! Westmoreland! (iJa/f^). Yorks ! 
Lancashire! Cheshire (Boi/). Leicester {Boy). War- 
wick {Wills). Cambridge ! Gloucester {BaJfs). Essex ! 
Kent! Surrey! Hants! Devon! {Bennett). Corn- 
wall! {Balfs). 

Wales. — General and often abundant; at 2,700 ft. 
on Glyder Fawr, Carnarvonshire ! 

Scotland. — General and abundant ! Zygospore 
from Cambus O'May, Deeside, Aberdeen {Boy Sf 
Bissett). Common in the Outer Hebrides ! Orkneys ! 
Shetlands ! 

Ireland. — General and abundant ! 

Geogr. Distribution. — Generally distributed in Europe. 
Faeroes. India. Ceylon. Siam. Java. Central 
China. Japan. Australia. New Zealand. Azores. 
United States. British Guiana. Brazil. 

This Desmid exhibits considerable variation in form and 
size, and the distinction between it and Penium lamellosum 
completely breaks down on the careful examination of numer- 
ous specimens. Particularly is this the case with regard to 
the pure gatherings which can often be made in peaty 
districts. It is frequently attenuated near the apices. 



Var. constrictiun nob. (PI. VI, fig. 17.) 

Penium Digitus var. constrictum "West, Alg. W. Ireland, 1892, p. 127 ; 
West it G. S. West, Alg. S. England, 1897, p. 479 ; Freshw. Alg. Ceylon, 
1902, p. 134. 

Cells 6-8 times longer than their diameter, gently 
narrowed in the median portion. 

Length 353-405 /u ; max. breadth 55-65 ^ ; breadth 
in middle of cells 47-55 ^c. 

England. — New Forest, Hants ! 

Scotland. — l^ew Galloway, Kircudbright ! Moidart, 
Inverness ! 

Ireland. — Lakes, from Clifden to Roimdstone, 
Galway ! 

Oeogr. Ditstribuioii. — Lapland in Russia. 

5 
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2. JTetrium Nagelii (Br^b.) nuh. 
(PI. VII, figs. 4., 5.) 

CToshriwni (Nefrtum) Digittit N&g. Oatt. einz. Alg. I84B, p. 107, t. 0, f. D.I 

FeitiMm Nagelii Breb. apud Arch, in Priteh. Infns. IStil, p. T.51 ; Sabeoh.. ' 

Flor. EuTop. Alg. 1808. lU, p. 119 ; Cooke, Brit. Deam. lH«i, p. 42, t. 18,. ' 

f. i ; Bchjoidle Beitr. alp. Alg. 1895, p. 311, 1. 14, f. 31 ; West £ O. 8. , 

West, Alg. S. England, 1897, p. *79. ' 

Cells of medium size, about 4^ times longer than.! 
their diameter, not constricted, oblong-lanceolate, 
apices broadly but truncately rounded ; chloroplasts 
axUe, with from four to six longitudinal radiating 
plates which are notched at the free margins ; some- 
time.s large terminal vacuoles are present containing a 1 
number of moving granules. 

Zygospore unknown. 

Length 115-160 ju; breadth 25-34 /i. 

England. — Sutton Park, Warwick (Willt^). Enbridg 
Lake (Roy). New Forest, Hants 1 

Wales.— Capel Curig ! (Cooke ^- Wills). Moel Sia-| 
bod, Carnarvonshire ! 

Scotland. — Greneral (lioij ^ Bisnett). Ehiconich,! 
Sutherland ! Moidart, Inverness ! Near Tarbertj ] 
Harris, Outer Hebrides ! 

Ikeland. — Dublin and Wicklow (An-hei-). 

Geogr. Distribution. — France. Germany. Au.stria. J 
Switzerland. Norway, Sweden, Lapland in Russia, ] 
Australia. New Zealand. East Africa. Brazil. 

Thifl species bears considerable resemblance to N. Digifus, I 
but is of snaallor size and somewhat narrower. It is a very 1 
uncommon plant in tho British Islands and we have not seen J 
many specimens of it. 



3. Netrium oblongum (De Bary) Liitkem. 
(PI. VIII, figs. 1-3.) 

Pcniiim oblongum De Bary, Conj. 180R, p. 42, 73, t. 7 o, f. 1, 2 ; Uabesh. 1 
Flor, Europ. Alg. 1868, 111, p. 119. fig. lyiogr. p. 102 ; Delp. Deara. subalp. % 
1877, p. H(i, t. 15, f. 4G-42 1 ? Wolle, Desm. U.S. 1884, p. 34. t. 3, f. 17i ] 
Wert 4 G. S. West, Alga-fl. Yorks. 1900, p. 45; Alg. N. Ireland, IWO, \ 
p. 21. ■ 

tittriutn oblongum (De Bary) Liitkem, Zolltnombr. Deamid, I0o2, p. 407. 
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Cells of medium size, 3-4 times longer than their 
diameter, not constricted, oblong-cylindrical, gradually 
narrowed towards the rounded apices; chloroplasts 
axile, with six longitudinal plates which are deeply 
notched along their free margins. 

Zygospore spherical (according to WoUe). 

Length 96-135^; breadth 32-33 fx. 

England. — Common in the upland districts of West- 
moreland and Yorks ! Surrey ! Devon ! Cornwall ! 

Wales. — General in Carnarvonshire ! 

Scotland. — Sutherland ! Ross, Aberdeen, Kincar- 
dine, Forfar!, Perth!, Argyll, Arran {Roy Sf Blssett). 
Inverness ! Lanark ! Dumfries ! Lewis and Harris, 
Outer Hebrides ! 

Ireland. — Frequent in Donegal ! Lough Fea, Lon- 
donderry ! Wicklow and Dublin {Archer). 

Geof/r. DUtHhntlon. — Germany. Austria. Hungary. 
Norway. Sweden. Lapland in Russia. Faeroes. India. 
West and East Africa. Somaliland. Ecuador. Brazil. 
United States. 

This plant occurs abundantly in the upland bogs of most 
parts of the British Islands, particularly amongst Sphagiium 
in peaty pools. Apart from its smaller size, its form alone is 
sufficient to distinguish it from most forms of N, Dlgittis, 

Var. cylmdricum West & G. S. West. (PI. V, tig. 7.) 

N. ohlongum var. cylindricum West & G. S. West, Notes Alg. Ill, 1903, 
p. 8 (Sep.), t. 446, f. 10. 

Cells smaller than in the typical form and exactly 
cylindrical; apices hemispherical; chloroplasts as in 
the typical form. 

Length 57-73^; breadth 17-18-5 /x. 

England. — Helvellyn, Westmoreland ! 

Wales. — Capel Curig, Moel Siabod, Llyn Idwal, 
Llyn Cwlyd and Llyn Gwynant, Carnarvonshire ! 

Scotland. — Near Tarbert, Harris, Outer Hebrides ! 

Geogr. Distribution. — Italy. Somaliland. 

This variety is often abundant in the boggy portions of 
upland moors, round the margin of lakes, etc., frequently 
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occurring mixed with the typical plants. It is readily dis- 
tinguished from the tjT)ical form by its small size and exactly 
cylindrical cells, which are not attenuated towards the apices. 



4. Netrium interruptiun (Breb) Liitkem. 

(PI. VII, figs. 1, 2.) 

Penium interruptum Breb. in Balfs' Brit. Desm. 1848, p. 151, t. 25, f. 4 ; 
De Bary, Conj. 1858, p. 42-44, 46, 73, t. 5, f. 1-4 ; Arch, in Pritch. 
Infus. 1861, p. 751, t. 3, f. 45; Rabenh. Flor. Europ. Algar. 1868, III, 
p. 119 ; Delp. Desm. subalp. 1877, p. 79, t. 15, f. 1-9 ; Wolle, Desm. 
U.S. 1884, p. 35, t. 5, f. 14, 15 ; Cooke, Brit. Desm. 1886, p. 41, t. 16, 
f . 2 ; Hauptfl. Zellm. u. Htillgallerte Desm. 1888, p. 101, t. 3, f . 61 ; 
West, Alg. W. Ireland, 1892, p. 127 ; Roy & Biss. Scott. Desm. 1894, 
p. 59 (sep.) ; Nordst. Index Desmid. 1896, p. 148 ; West & G. S. West, 
Alg. S. England, 1897, p. 479 ; Alga-fl. Yorks. 1900, p. 45 ; Alg. N. 
Ireland, 1902, p. 21, 

Closterium (Netrium) interruptum 'Eieinach, Algenfl. Frank. 1867, p. 185. 

Netrium interruptum (Breb.) Liitkem. Zellm^mbr. Desmid. 1902, p. 407. 

Cells large, 4-6 times longer than their diameter, not 
constricted, cylindrical, near each extremity becoming 
suddenly conical, apices obtusely rounded; chloro- 
plasts four, two in each semicell, median ones cylin- 
drical, apical ones conical, each chloroplast with about 
eight longitudinal plates, free margins of plates entire ; 
apical vacuole conspicuous and containing a solitary 
moving granule. 

Zygospore unknown. 

Length 220-320 /i; breadth :37-(54m. 

England. — Cumberland ! Westmoreland ! N. Yorks ! 
Lancashire! Cheshire (i?()?/). Warwick (117//.*^). Sussex 
(Rolfs). Surrey! Hants {I'loi/). Cornwall! (7iV///>). 

Wales.— Capel Curig! (Cooh^ c^- 117//.^), Llyn Idwal, 
Llyn-y-cwm-ffynon, and near Dolbadarn Castle, Car- 
narvonshire ! 

Scotland. — Ross, Inverness !, Aberdeen, Kincardine, 
Forfar, Perth! {Euij c^ Bissett), Lewis, Outer 
Hebrides ! 

Ireland. — Near Westport, Mayo ! Loughs Creggan 
and Aunierin, Galway ! Dublin and Wicklow [Archer). 
Slieve Donard, Down ! 

Geogr. Distribution. — France. Germany. Austria. 
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Italy. Hungary. Norway. Sweden. Russia. Lap- 
land. United States. 

This species is well characterized by the transverse division 
of the chloroplasta, so that four are present in each cell, 
arranged in a longitudinal series. The conical apices also 
enable it to be easily distinguished from other species of 
Netrinm and of Penium. The radiating longitudinal plates of 
the chloroplasts resemble those of Penium more than the other 
species of Netrium by reason of the entire, free edges, but the 
structure of the cell- wall places this plant in the Spirotaeniete. 



Var. sectum iwh. (PL VII, fig. 3.) 

Fenium interruptum var. sectum West, Alg. W. Ireland, 1892, p. 127 ; 
Nordst. Index Desmid. 1896, p. 148. 

A variety with the apices suddenly truncate; cell- 
Avall becoming brown in colour. 

Length 258 ^ ; breadth 47 /n ; breadth of apices 
20-22 fi. 

Ireland. — Xear Westport, Mayo ! 
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Sub-family II. PLACODERM^. 

Iji this sub-family the cell-wall is segmented and is I 
differentiated into an inner and an outer layer. The T 
inner layer is structureless and consists of cellulose. | 
The outer layer is firmer and thicker, and in most I 
Desmids of this sub-family it consists of a ground- 
substance of cellulose through which pass numerous J 
tube-like structures known as " pore-organs." The 
latter do not consist of cellulose, and through each one 
runs a minute canal. The contents of tlie canals also 
pass through the inner layer of tlie cell-wall and usually 
terminate on its internal surface in a slight lens-shaped 
thickening or bulbous swelling. From the external end 
of the canal delicate club-shaped or flower-shaped 
structures frequently arise, and these curious structui'e 
which are of a tough gelatinous consistency, have fre-* 
f|uently given rise to erroneous conceptions of the 1 
nature of the firmer part of the cell-wall. They are T 
sometimes prominent featvires of living specimens of j 
Cosmm-mvi, Arthrodesmus^ Stanrastrum, and other 
genera. The large mass of enveloping jelly which is 
often present in the placoderm Desmids is the result of 
a secretion of the cell-protoplasm, the products passing 
outwards through the pores. This external gelatinous 
coat commonly exhibits a radiating structure which has [ 
sometimes given rise to grave misconceptions.* 

This group includes the vast majority of Desmids, 
and there is almost always a distinct demarcation 
between the new and the old semicells, the younger 
part of the cell-wall being joined to the older part by 
a narrow, bevelled surface. 

Cell-division is of a fixed type, following strictly after ] 
the manner of previous cell-dinsions, and the younger J 
semicells are always interpolated between the old ones. 

A. Point of diWsion of cells variable or sometimes 

fixed (at the isthmus). 

• Such w«8 the case with lanfJiiifium tpinvloivm Bennett. 
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Tribe 3. Penie^. 

The cells are of moderate length, straight and usually 
cylindrical, sometimes with a slight median constriction. 
The points of division are often variable, although the 
actual divisions conform to the same type. The cell- 
wall may be with or without pores, and the cell 
frequently grows periodically by the interpolation of new 
cylindrical pieces of cell-wall until maturity is reached. 

There is only one genus in the tribe. 

Genus 7. PENIUM Breb., 1844. 

Breb. in Diet. univ. higt. nat. 1844, vol. iv, p. 513 ; in Balfs' Brit. Desm. 

1848, p. 148. 
Ktltz. Spec. Alg. 1840. p. 167. 
Arch, in Pritch. Infos. 1861, p. 720 and 750. 
Rabenh. Flor. Europ. Alg. 1868, III, p. 118. 
Gay, Monogr. loc. Conj. 1884, p. 38. 
Cooke, Brit. Desm. 1886, p. 38. 
De Toni, Syll. Alg. 1889, p. 855. 

Cells straight, cylindrical, subcylindrical, ellipsoidal 
or fusiform, unconstricted or with a slight median con- 
striction, apices rounded, subtruncate or truncate ; with 
one axile chloroplast in each semicell, consisting of a 
central mass with several radiating longitudinal plates 
which are entire at their free edges ; pyrenoids one or 
more in each chloroplast, arranged in an axile series ; 
cell-wall commonly with pores. 

The genus Penium as now constituted is undoubtedly an 
artificial one, including Desmids of widely different affinities. 
As our knowledge is at present insufficient to relegate these 
plants to their true positions we have still retained them in the 
genus Penium, 

We have so framed both the definition of the tribe Penieae 
and of the genus Penium as to include all these plants, 
although a certain section of them represented by Penium 
margaritaceum, P. cylindrus, and others, would form a well- 
marked genus clearly differentiated from the rest of the 
Placoderm Desmids. 

For the present the British species may be arranged as 
follows : — 

Section A. (Holopenium Gay). Cells unconstricted, usually 
with no distinct demarcation between the old and the young 
semicells. Cell- wall smooth. 




Section B. {Sjihinctopei 
coDBtricted in tlie middle oi 
a, distinct demarcation letween the 
the cell- wall. 



3. P. Jennt-ri. 

4. P. epinDspermii'ii. 

5. P. didyitiocarpum. 

6. P. Jtiooreanum. 

7. P. svboctangulare, 
P. minvtissimum. 

9. P tnnu-aliuu. 



Gay). Cells either L'onspieuouslj 

f slightly constricted ; always with 

and the older parts of 



) 



' Cell-wall minutely or coarsely gi-anulate. 

t Cell-wall grauidate over its entire surface. 

10. P. margarUaceiim. 

11. P. cyliiidrng. 
1-2. P. cuticiila.ri!. 

13. P. erigiiHm. \ 

14. P. granuiafnm. 
ft Uranules restricted to the poles. 

16. P. Cltvei. 
*• Cell-wall striated. 

t Cells large, striations very distinct, spirally disposed. 

16. P. spirogtriolafum. 
ft Cells small, sti-iations longitudinal and faint. 

17. P. polymorphum. 

18. P. phymatoeportnn. 
' Cell-wall smooth, punctate, or finely scrobiculate. 

t Cells minute, rounded, IJ times longer than broad. 

19. P. suUiU. 
tt Cells 2-4 times longer than broad. 

a. Cell-wall scrobiculate or punctate. 





20 


P. 


adelochondrum 




21 


P. 


lagenarioidei. 




22 


P. 


CucurUtinum. 




23 


P 


cratsntculum. 




24 


P 


curium. 


y3. Cell-wall smooth. 










25 


P 


T«fescem. 




26 


P. 


crud/erum. 




27. 


P. 


incojt^picunm. 


s elongated, up to 30 times longer 


than broad. 




28. 


P. 


minvinm. 
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Section A. 

1. Penium Libellula (Focke) Nordst. 

(PI. VII, figs. 6, 7.) 

CloiUrium LihelliUa Focke, Phys. Stud. 1847, p. 58, t. 3, f. 29. 

Penium dosterioides Kalfs, Brit. Desm. 1848, p. 152, t. 34, f. 4 ; Arch, in 

Pritch. Infus. 1861, p. 751 ; Rabenh. Flor. Europ. Alg. Ill, 18G8, p. 121 ; 

Kirchn. Alg. Schles. 1878, p. 135 ; Wolle, Desm. U.S. 1884, p. 35, t. 5, 

f. 18 ; Cooke, Brit. Desm. 1886, p. 41, t. 16, f. 3 ; Nordst. Freshw. Alg. 

N. Zeal. 1888, p. 71 ; West, Alg. W. Ireland, 1892, p. 127 ; Alg. Eng. 

Lake Distr. 1892, p. 721 ; B5rg. Ferskv. alg. Ostgr5nl. 1894, p. 9, t. 1, 

f. 1 ; Nordst. Index Desm. 1896, p. 75. 
Closterium Lens Jacobs, (and var. intermedia Jacobs.) Desm. Danem. 1875, 

pp. 167 and 168. 
Penium closterioides Balfs, a. typicum Klebs, Desm. Ostpreuss. 1879, p. 24, 

t. 2, f. 2/. 
Penium Libellula (Focke) Nordst. Bomh. Desm. 1888, p. 184 ; Turn. 

Freshw. Alg. E. India, 1893, p. 20 ; West & G. S. West, Alg. S. England, 

1897, p. 479 ; Alg.-fl. Yorks. 1900, p. 45 ; Freshw. Alg. Ceylon, 1902, 

p. 135 ; Alg. N. Ireland, 1902, p. 21. 

Cells large, 5-7 times longer than their diameter, 
uncons trie ted, fusiform, with rounded or more often 
with subtruncate poles ; cell-wall smooth, often of a 
yellowish-brown colour ; each chloroplast with about 
8 longitudinal plates and 3-6 pyrenoids ; apical 
vacuoles frequently present with several moving 
granules. 

Zygospore globose and smooth. 

Length 230-356/1 ; breadth 36-52 ^ ; diam. zygosp. 
45-56 /t. 

England. — Cumberland ! Westmoreland ! (Bi^sett). 
W. and N. Yorks ! Lancashire ! Warwick (Tr/Z/.s). 
Sussex {Rolfs). Surrey! {Balfs). Hants! {Balfs). 
Devon ! Cornwall ! {Balfs). 

• Wales. — Capel Curig ! {Cooke Sf Wills), Llyn Idwal ! , 
Llyn-an-af on ! , near Dolbadarn Castle ! , Bettws-y-coed 
{Boy)y Carnarvonshire ! Llyn Coron, Anglesey ! 

Scotland. — Sutherland ! Ross ! , Inverness, Aberdeen, 
Kincardine, Forfar, Perth!, Argyll {Boy ^' Bissett). 
Ayr ! General in the Outer Hebrides ! 

Ireland. — Mayo ! Galway ! Kerry ! Dublin and 
Wicklow {Archer). Donegal ! Down ! 

Geogr. Distribidion. — France. Germany. Italy. 
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Norway. Sweden. Aiistria. Hungary. Russia. 
Lapland. Faeroes. Greenland. Ceylon. Singapore. , 
Java. Central China. New Zealand. Brazil. 

This is a well-marked species with the aspect of a straight 
Clostei-ium. Forma are sometimes met with in which there 
are two thickened bands round the centre of the cella ; we give 
a figure of one of these forms from Capel Curig, N, 'Wales 
(PI. YII, fig. 8). Gutwinski has described this form as 
Chstennm rectum [vide Gutw. Nonn. Alg. Not. 1896, p. -35, 
t. V, f. 3j. 

Lutkemiiller is probably correct in considering Penivm 
Libellula as a true species oi. Closterium. It is in a case of this 
kind that the distinction between Pmwhwi and Cloeterium eom- 
p!etfl_y breaks down. 

Var. interrnptiun West k G. S. West. (PI. VII, Hgs. 
9, 10.) 

Pontunt closteTioidet forma infsrrupta West, Alg. Eug'. Lake Distr. lS(9i. 

p. 721 i SohinidlB, Beitr. Alg. Schwarawald. 18B3, p. B8, t. 3, t. 7. 
F. Uheli-ida var, intti-ntpt-am West k Q. S. Weat, Alg. S. Engliuid, 1807, 

p. 479 ; Desm. Singapore, 180T, p. 156 ; Freshw. Alg. Ceyloil, 1902, p. 135. 

SoniewLat smaller than the typical form, with each 
cliloropla>;t transversely divided, so that there are four 
axile chloroplasts in each cell arranged in a longi- 
tudinal series. 

Length 122-240 ,i; breadth 24-44/.. 

Ekgl.u;d. — Black Sail Pass, Cumberland I Lough- 
rigg and Elter Water, Westmoreland! Chobham 
Common, Surrey I 

Scotland. — Loch Doon,Ayr ! Rhiconich, Sutherland! 

Geogr. Distribution. — Germany. Ceylon. Singapore. 

Var. intermedium Roy & Biss. (PI. VII, fig. 11.) 

p. Libellula var. intermedium B07 & Biss. Scott. Desm. 1S04, p. 262. 
West & G. 8. Weat, Desm. Singapore, 1897, p. 156; Alg. N. Ireland, 
1902, p. 21 ; Freshw, Alg. Ceylon, 1902, p. 136. 

Rather less than half the size of tlie typical form, 
but otherwise precisely similar. 

Length 102-132^; breadth 19-29 ji.. 

Englakd. — Westmoreland ! Surrey ! Cornwall ! 
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Wales. — Bog above the Capel Curig lakes, and 
Llvn Idwal, Carnarvonshire ! 

Scotland. — Ross, Inverness ! , Aberdeen, Kincardine, 
Perth, Argyll, Arran {Roy ^' Bissett). Sutherland ! 
Ayr! 

Ireland. — Sproule's Lough and near Lough Mag- 
rath, Donegal ! 

Geogr. Distnbution. — Russia. Ceylon. Singapore. 

This variety is probably far more widely distributed than 
is here indicated, as it has undoubtedly been overlooked in 
the past. 



2. Penium Navicula Br^b. 
(PI. VII, figs. 12-15, and 19.) 

Fenium Navicula Breb. Liste Desm. 1856, p. 146, t. 2, f. 37; Arch, in 
Pritch. Infus. 1861, p. 751 ; Rabenh. Flor. Europ. Alg. 1868, III, p. 121 ; 
Lund. Desm. Suec. 1871, p. 84, t. 5, f . 8 ; Kirchn. Alg. Schles. 1878, 
p. 135 ; WoUe, Desm. U.S. 1884, p. 36, t. 5, f. 16 ; Cooke, Brit. Desm. 
1886, p. 42, t. 16, f . 5 ; Mask. Further Notes N. Zeal. Desm. 1889, p. 28. 
t. 5, f . 51 a ; West, Alg. W. Ireland, 1892, p. 127 ; Alg. Eng. Lake 
Distr. 1892, p. 721 ; Eoy & Biss. Scott. Desm. 1894, p. 252 ; West & 
G. S. West, Alg. S. England, 1897, p. 479 ; Alg. N. Ireland, 1902, p. 21 ; 
Alg.-fl. Yorks. 1900, p. 45. 

Fenium Berginii Arch. Suppl. Cat. in Dubl. Univers. Zool. Bot. Assoc. 
1858, p. 121, t. 11, f. 14, 15. 

Closterium Lens Jacobs, var. minor Jacobs. Desm. Danem. 1875, p. 168. 

Fenium closterioides Ealfs, b. Navicula Klebs, Desm. Ostpreuss. 1879, 
p. 24, t. 3, f . 2. g. 

Cells small, 3^5 times longer than their diameter, 
unconstricted, fusiform, with the poles broadly- 
rounded ; cell- wall smooth and colourless ; each chloro- 
plast with 5 or 6 longitudinal plates (or ridges) and 1 
or 2 pyrenoids ; apical vacuoles often present with two 
or three minute moving granules. 

Zygospore subquadrate, compressed, with rather 
sharply produced angles to which the empty half-cells 
are attached. 

Length 32-61 ^; breadth 10-15 /i ; breadth of apices 
6-7 A* ; length of zygospore 38-43 /u ; breadth of zygosp. 
33-38 A*. 

England. — Cumberland! Westmoreland! (Bissett). 
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W., N., anil E. Yoi-ks ! Lancashire ! Cliesliire {Huij). 
Leicester (Hoi/). Warwick (inV/s). Essex ! Kent 1 
Surrey ! Hants ! Devon ! Cornwall I (Mm-qvamt). 

Wales. — General in Carnarvonshire and Merionetli I 

Scotland. — ^Common I ; often with zygospores {B^oi/ ^* 
lihsett); Coramon in the Oiiter Hebrides I Bhetlands I 

Ireland, — General in Galway, Kerry, and Donegal ! 
Dublin and Wicklow {Archer). Down I 

ileoijr. DishibiitiuH. — France. Germany. Anstria, 
Hungary. Norway. Sweden, Italy. Eussia. Lap- 
land. Faeroes. Greenland. India. Ceylon. Singa- 
pore. United States. Brazil. 

Tliid is a widely distributed species, particularly in 
inountauious districts. Its sinftll size aiid its outward fnrm, 
which somewhat resembles certain species of Nuvicula, render 
it easy of identificatioii. 

Lutkemiiller considers it to be a, much-shortened, straijrht 
species of Cloaterium — CL Nnvicnla (Breb) Liitkem. — but 
there arc oqujilly good reasons for retaining tlie plant in the i 

"■"""'■""' ■ ' i 

Forma Willei Sehniidle. 



A form with the apices subtruncate. 

Length 41 fi ; breadth 12 ii. 

ExuLAND. — Bowness, Helvellyn, and Langdale, West- 
moreland ! 

(Jeogr. Distiibtdion. — Germany. Switzerland. Aust- 
rian Tyrol. Norway. 

Var. orassum var. nov. (PI. VII, figs, llj, 17.) 

Cells about 3 times longer than their diameter, not 
so attenuated ; apices very broad and rounded-truncate. 

Length 3(;-5-48 M ; breadth \4rb-\bb ^ ; breadth of 
apices 8'5-9'0/(, 



/TV 
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Scotland. — Near Balallan, Lewis ; and near Tarbert, 
Harris, Outer Hebrides ! 

So far as our own experience goes, this variety is confined 
to the extreme north-west of Scotland. 



Var. inflatum var. nov. (PI. VII, fig. 18.) 

Somewhat larger than the typical form, 3 times 
longer than the diameter, elliptic-fusiform, in the 
median part of the cell subcylindrical ; apices rounded. 

Length 74 /t; breadth 24 /i. 

Scotland. — Ben Laoigh, Perthshire ! 

This variety is of the same outward form as the small forms of 
P. Navlcula figured by Heimerl (Desm. alp. 1891, p. 590, t. 5, 
f. 2.) and erroneously ascribed by him to Wille's "forma 
apicihus rotundato'truncntis '' (= forma IR/Zei Schmidle) . It 
also bears a great resemblance to another plant described by 
Heimerl (1. c. t. 5, f. 3) as P. closteroides Ralfs, forma mivor, 
but it is relatively shorter and of smaller size. Schmidle has 
termed this second form of HeimerFs P. Heimerliannm (consult 
Schmidle, Alg. Bern. Alp. 1894, p. 89), but it is very difficult 
to define fis a species distinct from P. Navlcula and P. Libel- 
lula var. intermedium. 



3. Penium Jenneri Ealfs. 
(PL VII, figs. 20, 21.) 

Penium Jenneri Ralfs, Brit. Desm. 1848, p. 153, t. 33, f. 2 ; Kabenh. Flor. 

Europ. Algar. Ill, 1868, p. 120; Wittr. Gotl. Ol. 85tv. Alg. 1872, p. 67 ; 

Gay, Monogr. loc. Conj. 1884, p. 69 ; WoUe, Desm. U.S. 1884, p. 36 ; 

Eacib. Desm. Nowe, 1889, p. 74 ; Nordst. Index Desmid. 1896, p. 150 ; 

West, Alg. W. Ireland, 1892, p. 128. 
Fenium Brehissonii var. Jenneri Kirchn. Alg. Schles. 1878, p. 136. 
Cylindrocyatis Brehissonii var. Jenneri Hansg. Prodr. Algenfl. Bftmh. 1888, 

p. 175. 

Cells small, 2-4 times longer than their diameter, 
unconstricted, cylindrical ; apices broadly rounded ; 
cell- wall smpoth ; chloroplasts axile. 

Zygospore globose and smooth, becoming yellow- 
brown. 

Length 20-58 yu; breadth 13-15 a* ; diameter of 
zygospore 25-35 /u. 
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England. — Tunbridge AVells, Sussex {.Tenner ; Ualfs). . 
Sutton Park, Warwick (Willx). 

ScoTiAXD. — Several localities in Aberdeenshire (Roy 
^* Bisselt). Ben Nevis, Inverness ! New Galloway, 
Kirkcudbriglit ! Zygospores from Dinnet, Aberdeen 
[Jiixj Sf Bissetl). 

Ireland. — Lakes near Recess, Galway ! l 

Geogr. Distribution. — Germany. Austria. Norway. ' 
Sweden. Poland. 

This Desmid requires iiiveBtigatioii us tKo nature of its 
(■hUiropIastais unknown. Ralfs states ; " I know nu character 
liy which to distinguish the nsual state of pMiiiim Jenneri 
from P. Brebisnonii. They agree in size and form; in both 
the arraiigeuieut of the endochrome ia similai'." If the latter 
► tatement is correct the plant should be plaj:ed in the genua 
Cy!indrocysti»,hvt as we have never seen auy livint^spet-imeim 
we retain it in the genus Pentium. 

The conjugation, which takes place by the protrusion of 
(.••iiijugating-tubes, and the glubular zygospore, indicate that it 
is 11 plant quite dietinct from Cylindrticyatin Brehiammii. Per* I 
hajis it would be better placed as Cylindrocyatia Jituieri nob. 

4. Feninm BpinoBpenuum Josh. 
(PI. VIII, figs. 6, 7.) 

Penium ipinotpermum Joah. Notes Brit, Deam. II, 1383, p. 292 ; fievi and 
rare Desm. 1885, p. 35, t. 254, f. 10; Cooke, Brit. Deam. I8S6, p. 45, 
t. 17, (. 9 ; De Tom, Syll. Alg. 1889, p. 863 ; Nordat. Index Deaniid. 
laae, p. 237 ; West a G. S. West, Alga-fl. Torka. 1900, p. 45. 

Penium >pinoiptrm-um forma minor Weat i G. S. West, Freshw. Alg. 
Ceylon, 1902, p. 135, t. 18, t. 8, 9. 

Cells small, 2-2^- times longer than their diameter, 
unconstricted or with a very slight median constriction, 
very slightly attenuated towards the apices, which are 
rounded ; cell-wall smooth. 

Zygospore globose, covered with obtuse conical 
projections. 

Length 25-30 /»; breadth 12'o-15'5ju; diameter of 
zygospore with projections 2(i-:33/i. 

EsGLAND.— Cowgill AVold Moss, Widdale Fell, W. 
Yorkshire (with zygospores) ! 
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Scotland. — Inverness, Aberdeen, Kincardine, Stir- 
ling, Argyll, Renfrew {Boy Sf B'lssett). 

Ibelaxd. — Derrystrasna Bog, Armagh. (Joshua). 
Moume Mts., Down (with zygospores) ! 

Geogr. Distribution. — Ceylon. 

Joshua's measurements for this species are quite wrong 
according to his own figures ; we are therefore compelled to 
consider the "forma minor" as identical with the typical 
plant. It is a rare species with a very characteristic zygospore. 

5. Fenium didymocaxpum Lund. 
(PI. VIII, figs. 11-13.) 

Tenium didymocarpum Liind. Desm. Suec. 1871, p. 85, t. 5, f . 9 ; Cooke, 
Brit. Desm. 1886, p. 44, t. 17, f. 6 ; Nordst. Freshw. Alg. N. Zeal. 1888, 
p. 72 (formsB incertse) ; West, Alg. Eng. Lake Distr. 1892, p. 721 ; 
LUtkem. Desm. Attersees, 1893, p. 545. 

Schizospora minor Beinsch, Contrib. Alg. et Fung. 1875, p. 87, 1. 17, f. 2. 

Schixospora didymocarpa Hansg. Prodr. Algenfl. Bdhm. 1888, p. 175 (note) 

Cells small, about 2^ times longer than their dia- 
meter, imconstricted, subcylindrical, slightly attenuated 
towards the poles, which are rounded ; cell-wall 
smooth ; each chloroplast with one pyrenoid. 

Zygospore double^ compressed, subquadrate Avith 
rounded angles, of which the exterior ones slightly 
project ; empty semicells closely adhering to the ex- 
terior angles. 

Length 31-38 /It; breadth 13-15*3 /u; length of zygo- 
spore 22-30 /It, breadth 31-38 /u. 

England. — Risley Bog {Boy) ; Hawkshead (with 
zygospores) ! , Lancashire, Devon {Bennett). Cornwall 
{Marquand). 

Wales. — Capel Curig, Carnarvonshire {Boy). 

Scotland. — General ! ; conjugation not uncommon 
{Boy Sf Bissett). Near Balallan, Lewis, and near Tar- 
bert, Harris, Outer Hebrides (with zygospores) ! 

Ireland. — Dublin and Wicklow {Archer). 

Geogr. Distribution. — ^Austria. Sweden. Denmark. 
Lapland. Central China. New Zealand. 

This species is remarkable in the possession of a double 
zygospore, a phenomenon which normally exists in about four 
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Bpecies of Desinids. There are two zygospores in close apposi- 
tion, each one being formed by the union of a distinct pair of 
pametes. The /oitf cells which take part in the conjugation 
appear to be prodnced from one individual by two consecutive 
vegetative divisions, and prior to conjugation they become 
pTiveloped in a copious mucus. 

In the other Dt^smids in which a double zygospore results 
from conjugation only tu'o cells are concerned in its forma- 
tion. 

The outer layers of the wall of the zygospore frequently 
show signs of splitting off, and for this reason Reinsch placed 
the plant in a genus which he named Schizosjiura. 

6. Feniuin Uooreanum At'ch. 
(PI. VTir, figs. S-10.) 

I'enium Moareaiium Arch. Deacript. New Coam., etc. 1864, p. 24, t. 1, 
f, 34-14! Sabenh. Flor. Enrop. Algar. HI, ISCS. p. 123 i Cooke, Brit. 
Desm. 1886, p. 4*. t. 17, f. 6; Weat, Alg. N. Torka. 1889; AJg. Vf. 
Ireland, 1892, p. 128 ; Wcflt 4 G. S. West, Alga-fl. Torts. 1900. p. Ki ; 
Schioidle Beitr. Alg. Schwarawald. 1893, p. 8S, t. 3, T. %, 8. 

Cells minute, 1^1^ times longer than their dia- 
meter, iinconstricted, ellipsoid with truncately rounded 
apices ; cliloi'oplasts with four or five longitudinal 
ridges; cell-wall smooth. 

Zygospore quadrangular-oblong, compressed, "with 
the lateral margins hollow and the angles markedly 
mammillate. 

Length 19^; breadth 12'7^; length of zygospore 
35-42 ^, breadth 25 ^. 

ExGLAND. — Kildwick and Howgill Fells, W. Yorks ! 
Near Scarborough and Mickle Fell, N. Yorks. (with 
zygospores) ! 

Wales.— Bethesda and Glyder Fach (at 2,200 ft.), 
Carnarvonshire ! 

Scotland. — Inverness, Aberdeen ! , Kincardine, For- 
far, Perth {Roy ^- Bisscit). Dumfries ! Kirkcudbriglit ! 
Caithness ! Shetlands I 

Ieel.u;d. — Galway ! Kerry! Dublin {Archer). 
Down ! 

Geogr. DistHlnition. — Germany. Austria. Switzer- 
land. Italy. Norway. Lapland. 
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Archer describes this species as sub-elliptic in outline, with 
the sides somewhat barrel-shaped and the ends truncato- 
rotund. He states that the zygospore is twisted in those 
instances in which the conjugating cells lie at right angles to 
each other. 

7. Fenium suboctangulare West. 

(PI. VIII, figs. 14-19,) 

Fenium suboctangulare West, Alg. W. Ireland, 1892, p. 128, t. 24, f . 20 ; 
"West & G. S. West, Alg. S. England, 1897, p. 479; Nordst. Index 
Desmid. 1896, p. 246. 

Cells minute, about 1^ times longer than their dia- 
meter, oblong-ellipsoid, unconstricted, apices broadly 
rounded ; cell-wall smooth and colourless. 

Zygospore quadrate or oblong, compressed ; angles 
truncate and retuse; cell- wall thick, ultimately be- 
coming brown. 

Length 14-16 /t; breadth 10 /i; length of zygospore 
25-28/1, breadth 20-25 /ii, thickness 18 /ti. 

England. — New Forest, Hants, (with zygospores) ! 

Ireland. — Lower Lake of Killarney, Kerry (with 
zygospores) ! 

8. Fenium minutissimum Nordst. 

(PL VIII, figs. 20-23.) 

Fenium minutissimum Nordst. Norges Desm. 1873, p. 43, t. 1, f. 21 ; 
Cooke, Brit. Desm. 1886, p. 45, 1. 17, f. 10; West & G. S. West, Alg. 
Madag. 1895, p. 47 ; Nordst. Index Desmid. 1896, p. 171 ; West & G. S. 
West, Alga-fl. Yorks. 1900, p. 46. 

Cells minute, 1^2 times longer than their diameter, 
unconstricted or very slightly constricted in the middle, 
subellipsoid, very slightly but gradually attenuated 
from the middle towards the apices which are broadly 
rounded ; cell-wall smooth, yellowish. 

Zygospore subquadrate, angles rounded and slightly 
prominent; broadly elliptical from both vertical and 
lateral views ; cell-wall yellowish. 

Length 12-16 /i; breadth 9-10 ^u; length of zygo- 
spore 16 ^f breadth 14 ^. 

6 
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BKGi,.un).— Old Goto Moor, W. Yorks 1 Mickle^eU. 
N. Yorks 1 

ScoTL-^jJi). — Poolewe, Ross; Bria, Inverness: Heiigh- 
head, Aboyne, " Colonel's Bed " in Braemar, Aberdeen; 
zygospores from Aboyne, Aberdeen {Roy ^- Bissetl). 
Lewis, Outer Hebrides ! 

Wales. — Capel Curig, Carnarvonshire I Ffestiniog, 
Merioneth ! 

Ireland. — Mourne Mts., Down ! 

Geogr. Distribution. — France. Austria. Norway^ 
Burmah. Siam. Madagascar. Brazil. Argentina. 

9. Peninm truncatum Breb. 
(PI. VIII, figs. 2-^^20.) 

Penium trtincatum Breb. in Raits' Brit. Desm. 1848, p. 152, t. 25, t. Sj" 

Arch, ia Pritch. Infns. 18Q1, p. 751 ; Babenh. Flor. Europ. Alijar. UI. 

18(18, p. 121 i Kirehn. Alg. Schlea. 1878, p. 138 i Wolle. Desm. U.S. 

188*, p. 35. t. 6, f. e, 10 1 Cooke. Brit. DeBm. 1886, p. -14, t. 17, f. 4 ; 

West, A%. W. Ireland, 1882. p. 128 ; Alg. Eng. Lake Dirtr. 1802, p. 721 ; 

Koy & Bias. Scott. DeBm. 1894, p. 253; Weat &, G. S. West, Alg. S. 

England, 1897, p. 479 ; AJga-fl. TorkB. 1901, p. 4«. ; Alg. N. Ireland, 

1903, p. 21; Nordst Indei Desiiiid. 1896, p. 281. 
P. (runcatiim fonoft puncfatii West, Add. Alg. W. Yorks. II, 1801, p. 34-) ; 

WsBt i Q. S. West. Alga-fl. Torka. 1901. p. 46. 

Cells small, 2-3 times longer than their diameter, 
cylindrical, slightly constricted or unconstricted, apices 
truncate with slightly I'ounded angles ; cell-wall colour^ 
less and very minutely (often indistinctly) punctate. ■ 

Zygospore globose and smooth. \ 

Length 23"5—i7 /^ ; breadth 10-13'0|u; diam. zygosp. 
2G-5/1. 

England. — W. and E. Yorka 1 Lancashire ! Devon ! 
Coniwall! {Mitrqujind). 

Wales. — Capel Curig 1 (Cuolrc ^ Trj7/s), Llyn-y-cwm- 
ffynon, Llyn Idwal, TwU Du, Glyder Fach (at 2,200 ft.), 
Bethesda, Bettws-y-coed {Roy), Moelfre, Carnarvon^ 
shire 1 Dolgelly {RaJfs) and Ffestiniog, Slerioneth ! 
Glamorganshire ! Monmouth ! 

SaiTLAND. — Sutherland, Ross, Inverness I Aberdeen, 
Kincardine, Perth ! , Argyll, Arran ; zygospores from 
Muiryhaugh, Kincardine [Roij S,' Bisseft). 



1 

1 
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Ireland. — Kerry ! Galway ! Donegal ! Dublin and 
Wicklow (Archer). Down ! Antrim ! 

Geogr. Distribution. — France. Germany. Austria. 
Norway. Sweden. Italy. United States. 

Ralfs believed this species to be minutely and indistinctly 
punctate, and we find the punctulations very variable in 
intensity ; some forms are very distinctly punctate, but others 
are apparently quite smooth. 

Section B. 
10. Fenium margaritaceum (Ehrenb.) Breb. 

(PI. VIII, figs. 32-35.) 

Closterium margaritaceum Ehrenb. Infus. 1838, p. 95, t. 6, f. xiii; Hass. 
Brit. Freshw. Alg. 1845, p. 376, t. 88, f. 5. 

Penium margaritaceum (Ehrenb.) Breb. in Balfs' Brit. Desm. 1848, p. 149, 
t. 25, f . 1 a, 6, c ; t. 33, f . 3 ; Arch, in Pritch. Infus. 1861, p. 750, t. 2, 
f. 14, 15 ; Rabenh. Flor. Europ. Algar. Ill, 1868, p. 121 ; Kirchn. Alg. 
Schles. 1878, p. 135; Wolle, Desm. U.S. 1884, p. 34, t. 5, f. 5, 6, 11; 
Cooke, Brit. Desm. 1886, p. 38, t. 17, f. 1 a-g ; West, Alg. W. Ireland, 
1892, p. 126; Alg. Eng. Lake Distr. 1892, p. 720; Nordst. Index 
Desmid. 1896, p. 164 ; West & G. S. West, Alg. S. England, 1897, 
p. 478 ; Alga-fl. Yorks. 1901, p. 46; Alg. N. Ireland, 1902, p. 21 ; Roy 
& Biss. Scott. Desm. 1894, p. 252. 

Cylindrocystis margaritacea Beinsch, Algenfl. Frank. 1867, p. 198. 

? Fenium pandurans De Not. Desm. Ital. 1867, p. 70, t. 8, f . 80. 

Cells large, 6-12 times longer than their diameter, 
cylindrical or subfusiform, with a distinct median con- 
striction, apices truncately rounded ; cell-wall reddish- 
brown in colour and furnished with longitudinal rows 
of granules ; chloroplast with about 10 longitudinal 
plates (or ridges) and often showing a slight median 
interruption. 

Zygospore globose and smooth. 

Length 73-170 /u; breadth 12'o-26 i^i; breadth of 
apices about 7"5-18 /u; diam. zygosp. 47 /u. 

England. — Westmoreland! (Bissett). W. and N. 
Yorks ! Lancashire ! Cheshire [Bo if). Warwick 
(Wills). Gloucester (Balfs). Surrey ! Sussex (Balfs). 
Hants ! (Balfs). Devon ! Cornwall ! (B(dfs). Essex ! 
(Balfs). 

Walks. — General, but scarce ! 
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Scotland.— Satlier land I , Ross, Inverness ! , Aber- 
deen, Kincardine, Forfar, Perth ! , Stirling, Arran 
{ftulf §■ Bist'ctf). Kirkcudbright 1 Harris, Outer Hebri- 
des ! Shetlands ! 

Ireland. — Kylemore, Roundstone and Ballynahinch, J 
Gfllway 1 Castletown and Carrantuohill, Kerry I 
Dublin and Wicklow (Anther). Slieve Donard, Down ! 

Geogr. DistribiUion. — France. Germany. Austria. 
Poland. Hungary. Italy. Portugal. Norway. 
Sweden. Finland. Lapland in Russia. Faeroes. 
Greenland. Spitzbergen. Java. New Zealand. East 
Africa. Azores. United States. Ecuador. 

There is frequently a terminal vacuole at each extremity of 1 
tlie cell, eontainiug moving granules. 

11. Penium Cylindrus (Ehrenb.) Brcb. 
(PI. VI, figs. 1-3.) 

Cloatsriuni ? (roialium) Oytindjtia Ehrenh. Infns. 183N, p. 95, t. 6, 1, vi ; 

UeneKli. S^opa. Deam., 1S4U, p. 230. 
Ptntuui Cylindruf (Ehrenb.) Breh. in BoUs' Brit. Desm. 1848, p. 150. t. 25, 

f. 2; Arch, in Pritch. Infus. 1S61. p. 730; Eabunh. Flor. Enrop. 

Alirnr. Ill, ISiiS, p. 122; Cooke, Brit. Desm. 1886, p. 39, t. 17. f. 2; 

Wi^r^t. Alt'. W, Irelivnd, 1.SB2, p. 12li ; Alg, Eng. Lake DUtr. 1K92, p. 

720; Boyand Biea. Scott. Deam. 1894, p. 251; Nordst. Index Desm. 

1896, p. 96 ; West i Q. S. Wesrt, Alg. S. England, 1897, p. 478 ; Alga-fl. 

Torks, 1900, p. 44 ; Alg. N. Ireland, 1902, p. 21. 
Pi/ijjhinc(ium Cylindtut Nflg. Gatt. eini. Alg. 1849, p. Ill ; Hansg. Prodr. 

Algenfl. B»lim. 1886, p. 1R6. 
Cylindrocyttia Cylindrui Heinach, Algenfl, Frnnk, 1867, p. 198. 
Calocylindrua Cylindrut a. genuinm Kirchn. Alg. ScMea. 1878. p, 142. 
Calocylindmi Cylindrvi b. liletiacui Kirchn. t, c. 

Cells small, 2—i (rarely up to 6) times longer than 
tlieir diameter, cylindrical and unconstricted, apices 
truncately rounded'; cell-wall reddish-brown in colour 
and furnished with longitudinal rows of minute 
granules, which are often scattered, especiaUy near the 
extremities. 

Zygospore globose and smooth. 

Length 30-50 fi; breadth 10-5-14 ;< ; diam. zygosp. 
25-27 ,1. 

ExGLAND. — Cumberland ! Westmoreland ! (Mf/A). 
W. and N. Yorks ! Lancashire! "Warwick (WUIk). 
Surrey (with zygospores, from Thursley Common) L 
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Sussex {Rolfs). Hants ! {Bennett). Devon ! Corn- 
wall ! {Mar q Hand). 

Wales. — General in the mountainous areas ! 

Scotland. — General ! ; zygospores from north of 
Loch Dawan, Aberdeen {Roy ^* Bissett). Common in 
the Outer Hebrides ! 

Ireland. — Galway ! Kerry ! Donegal ! Dublin 
andWicklow {Archer). Down! 

Geogr. Distribution. — France. Germany. Austria. 
Italy. Poland (var.). Switzerland. Norway. Sweden. 
Finland. Lapland in Russia. Faeroes. New Zealand. 
United States. Brazil. 

12. Fenium cuticulare West & G. S. West. 

(PI. VI, figs. 4, 5.) 

Fenium cuticulare West & Gr. S. West, New and Int. Freshw. Alg. 1896, 
p. 153, t. 4, f. 43, 44; Nordst. Index Desm. 1896, p. 276 ; West & G. S. 
West, Alg. S. England, 1897, p. 478; Notes Alg. I, 1898, p. 3 (sep.). 

Cells minute, 2^3^ times longer than their diameter, 
cylindrical and unconstricted, apices broadly trnncate 
with rounded angles; cell-wall reddish-brown, very 
minutely and irregularly papillose-punctate. 

Zygospore angular-globose, smooth. 

Length 19-34 /t; breadth 8-10 /i; diam. zygosp. 
] 9-22 III. 

England. — Thursley Common, Surrey (with zygo- 
spores) ! 

This species is very closely allied to P. cylindruH (Elirenb.) 
Breb., differing only in its smaller size, the much finer and 
irregular markings on the cell-wall, and in the angularity of 
the zygospore. The young portions of the eel I- wall are 
perfectly smooth and without colour. 

It is a very similar plant to the one described by Schmidle 
as P. Cylvidrus var. subtrtincatuvi {vide Beitr. alp. Alg. 1895, 
p. 310, t. 14, f. 27, 28), but the latter is rather larger and has 
a colourless cell-wall. Schmidle (Lappmark Susswasseralgen, 
1898, p. 16) has since elevated his variety to specific rank 
under the name of P. suhtrtincatuniy and he places P. cuticu" 
lare as a synonym of it. The two plants are, however, not 
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strictly identical, and it is most probalile tliat both eLouTcl 
merged into P. Cylindnis. It differs from F. iritncatum Breh 
in its cell-wall and in its less truncate apices. From the 
succeeding species — P. exigiivm West — it is distingiiislied , 
by its different proportions, by the absence of the median con- ; 
striction, by the undilated apices, and by its ce!l-wa!l. 

1;3. Penium exiguum West. 
(PI. VI, figs, (i, 7.) 



Cells small, 3-G times longer than their diameter, 
cylindrical, usually with a slight median constriction, 
apices tnuicate and commonly slightly dilated ; chloi'o- 
plnsts with 2-3 pyrenoids ; cell - wall colourless, 
delicately and irregularly pnnctate. 

Zygospore unknown. 

Length 18-5-37^; breadth G-8-5 ,<. 

ScoTL-VND. — Near Balallan and near Barvas, Lewis; I 
N. ITiat, Oiiter Hebrides ! 

Ireland. — Kylemore, Galway ! Cromagloun, Kerry I 
Near Glenties ; near Gweedore ; pool near Lough 
Glentornan, Donegal ! 

This species is characterised by its relative proportions, its 
dilated apices, and its punctate cell-wall. There is frequently 
a terminal vacuole at each extremity of the cell, containing 
moving granules. 

Forma major noh. (PI. VI, fig. 8.) 

Penium Letciiii Tnraer, Desm. Nohts, 1893, p. 346, f. 15. 

P. exiguum West, forma LeuiUU West 4 G. S. West, K«c. publ. Desm. 
1893. p. 66 i Notdst. Index Desm. 1896. p. 122 ; West & O. S. West, 
Alg. S. England, 1897, p. 478 ; Alg. N. Ireland, 1902, p. 21. 

Somewhat larger than the typical form, l)ut other- 
wise exactly similar. 

Length 4G-62 ,. ; breadth 10-11 /.. 

England. — Keighley Moor, W. Vorks ! Surrey! 
Cornwall ! 
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Wales. — Llyn Idwal ! Llyn-y-cwm-ffynon ! , Snow- 
don {Titrne)^), Carnarvonshire ! 

Scotland. — Rhiconich, Sutherland ! Lochnagar, 
Aberdeen (at 3,500 ft.) ! 

Ireland. — Near Glenties, Donegal! Slievecomme- 
dagh, Down ! 

Geor/r. Distiibutioii. — Germany. Austrian Tyrol. 

14. Fenium granulatum (Benn.) nob. 
(PI. VIII, fig. 39.) 

Docidium granulatum Benn. Alg. N. Cornwall, 1887, p. 15, t. 4, f. 17; 
Cooke, Brit. Desm. 1887, p. 184, t. 65, f. 2 ; Nordst. Index Deem. 1896, 
p. 134. 

Cells small, about 5 times larger than their diameter, 
slightly constricted in the middle, semicells oblong- 
ellipsoid with the apices broadly rounded; cell- wall 
" conspicuously covered with pearly granules." 

Length 50 /i ; breadth 10 /i. 

England. — ^Mawgan, Cornwall {A. W. Bennett). 

15. Fenium Clevei Lund. 
(PI. VIII, figs. 36, 37.) 

Penium Clevei Lund. Desm. Suec. 1871, p. 86, t. 5, f. 11 ; West, Alg. W. 

Ireland, 1892, p. 129 ; Alg. Eng. Lake Distr. 1892, p. 721 ; Nordst. 

Index Desm. 1896, p. 74 ; West & G. S. West, Some Desm. U. S. 1898, 

p. 281. 
Penium Thwaitesii Cleve (non Balfs). 

Calocylindrus Clevei Wolle, Desm. U. S. 1884, p. 56, t. 50, f. 27. 
DyaphifKitium Clevei De Toni, Syll. Alg. 1889, p. 893. 

Cells of medium size, 2^3 times longer than their 
diameter, subcylindrical, slightly constricted in the 
middle ; semicells pyramidate-ovate, with rounded 
apices; chloroplasts with one pyrenoid (rarely with 
two) ; cell-wall finely punctate and at each pole finely 
granulate. 

Zygospore unknown. 

Length 96-108 ^; breadth 36-42 /i; breadth of 
isthmus 33-38 fx. 
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England. — Borrowdale and Angle Tarn, 
land 1 Bowness, Westmoreland ! 

Scotland. — New Galloway, Kirkcudbright ! 

Irklas'd. — Roiindstone and Ballynahincli, Galway ! 
Dublin and Wicklow (Archer). 

Geogr. Dhlribution. — -France. Austria. Lapland 
in Russia. East Airica. United States. 

The finely granular apicea of this species are very charac 1 
teristic. It is a rare Desmid cliiefly confined to a feiv perman ' 
nent bogs. 

Var. crassum West & G. S. West. (PI. VIII, fig. 38.) 

-.Alg. 



Cells only twice longer than their diameter, with the 
lateral margins more convex and ^rith smaller granules 
at the poles ; chloroplast with one large pyrenoid. 

Length 80--98 n; breadth 42-A4-b fi; breadth o£j 
isthmus 39-5—40 ft. ■ 

England. — Bog at the side o£ Angle Tarn, Cumber-^ 
land (1,500 ft.) I 

16. Feninm spirostriolatnm Barker. 
(PI. IX, figs. 1-8.) 



f.4. 

Fenium ijiirottrtolatam Barker, in Quart. Joum. Mier. Sci. lH6fl, ii. p. 
194 ; Arch, in Joum. Bot. 1874. p. 94 ; Cooke, Brit. Desm. lHa6, p. 39, 
t. 15, t. 9; Wolle, Preshw. Alg. D.8. 18S7, p. 22, t. 61, f. 19; Weat, 
Alg. N. Wales, 1890, p. 285, t. 6, t. 24 ; Alg. W. Ireland, 1882, p. 126 ; 
A!g. Engl. Lake Distr. 1892, p. 720 ; Eoy & Bibs. Scott. Desiii. 1894, p, 
253 ; West &, O. S. West, Als. 3. England, 1897, p. 478 ; Some Desm. 
U.S. 1898, p. 282 J O. S. West, Variation Desm. 18S9, pp. 377-380i 
West 4 G. S, West, Alga-fl. Torka. 1900, p. 46 ; Alg. N. Ireland, 1902, 
p. 21 ; Freshw. Alg. Ceylon, 1902, p. 136. 

Ctotterivm ipirali/eram Jacobs. Desm. Danem. 1875, p. 177, t. 7, f. 8. 

Panium Eaynatdii Schaarachm. Magyar. Desm. 1883, p. 277, t. 1, f. 20. 

Pfnium Koyannm Turn. Freshw. Alg. of E. India, 1893, p. 165, t. 23, f. 7. 

Peniimi scandinavicum Turn. 1. c. p. 166, t. 23, f. 6. 

Peniiim tpiroitriolalum var. amplifiealum Schmidt, Grundl. .\lgenfl. 
Liinebnrg. Heide, 1903, p. 16, t. 2, f . 19. 

Cells large, 5-11 times longer than their diameter, 
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subcylindrical, with a slight median constriction, 
gradually attenuated towards the apices, which are 
rounded or truncately rounded and sometimes dilated ; 
transverse sutures usually several or many (16 have 
been observed), marking the junction of cylindrical 
interpolated pieces of cell-wall of various ages ; cell- 
wall pale yellow or yellow-brown in colour, furnished 
with longitudinal striae which have a variable spiral 
twist; striae sometimes anastomosing or often partly 
replaced by rows of dots ; between the strias finely 
punctate. 

Zygospore globose and smooth. 

Length 123-274 ^u; breadth 20-26 /ii; breadth of 
apices 13*5-16 in. 

England. — Cumberland ! Westmoreland ! W. and 
N. Yorks ! Lancashire ! Surrey I Cornwall ! 

Wales. — General in Carnarvonshire ! Ffestiniog, 
Merioneth ! 

Scotland. — Ross, In vemess ! , Aberdeen, Kincardine, 
Perth!, Dumbarton, Argyll {Roy ^ Bissett). Suther- 
land ! Lewis and Harris, Outer Hebrides ! 

Ireland. — General in Mayo ! Galway ! Kerry ! 
Donegal ! Armagh ! Down ! 

Geogr, Distrib^ition. — France. Germany. Austria. 
Hungary. Portugal. Denmark. Norway. Sweden. 
Finland. Ceylon. Java. United States. 

The structure of the cell-wall of this Desmid has been care- 
fully investigated (vide G. S. West, Variation Desm. 1899, 
pp. 377-380) and its striolation has been shown to be its 
most variable character. The striae may he coarse, fine, or 
broken up into series of dots, even in different individuals 
from the same gathering, thus exhibiting the main characters 
of the three forms described by Turner as Peniuvi s2nro8' 
triolatum, P. Royanum, and P. scandinavicum. The number 
seen at one time across the cell varies from about 8 to 
13, and this variation may be seen on one individual, the 
striolations being more crowded at some parts of the cell- 
wall than at others. In one individual two striolations were 
observed to be 2*3 fx apart, and the distance between one of 
these and the next one was 5*2 ju. They are generally 
arranged around the cell in a spiral manner from apex to 



apex, and may make about 1^ turns in the whole lengwl 
of the cell ; but in the majority of sjiecimens they are I 
much sti-aighter than this, and in some are longitudinal 1 
although not quite straight. They are not always continuous 1 
fnim end to end, but often run only part of the distance and, I 
then fade away or Join with a neighbouring striolatiou. In I 
many cases they are very irregular, and a reticulation is often 1 
present joining together several, or all of them. In some I 
individuals this reticulation is concentrated in the middle ot J 
the cell J in others there is a marked reticulation at the end 1 
of the cell, and sometimes a reticulated zone ia present just 1 
below the apex. Most specimens have a distinct convex I 
apical cap which is strongly punctate, the pun ct illations being | 
continuous with those between the striolations. All examplea 
possess punctulations between the striolations, however minute 
they may be. There is every indication that the striolations 
are internal thickenings of the cell-wall. In the majority of 
instances the edges of the striolations are not smooth, but 
exhibit various degrees of roughness, and in some specimena I 
under a particular focus a reticulation is perceived to exist I 
between the punctulations, apparently connecting the striola-J 
tions together. a 

The variations in the outward form of this species are doe- 1 
to the irregularity in the position of the satures. 1 

There is no doubt whatever that Ralfs confused this plant 
with Peninm margaritaceum, and he unquestionably described 
and figured both vegetative specimens and zygospores under 
the name of " P. margaritacenm y pnnctatuvi." It was one of 
the first Desmids we observed when examining some material 
of our own collecting from one of the favourite localities of 
Ralfs near Penzance. 

17. Penium polymorphtun Perty. 

(PI. IX, figs. 9-11.) 

ClosteHum polyBiorpham Perty, 1849. 

Peuiiim poiyniorphvm Perty, Kleinst. Lebensf. lBa2, p. 207, t. 16. t. 15 -. 

Eabenh. Flor. Europ. Algar. Ill, 1868, p. 123 (in part) ; Lund. Desui. 

Suec. 1871. p. 86, t. 5, f. 10 ; WoUe, Desm. U. S. 1884, p. 36, t. 5, f. 12; 

Nordst. Freshw. A!g. N. Zeal. 1888, p. 71 ; West, Alg. W. Ireland, 18S2, 

p. 128 ! Alg. Engl. Lake Distr. 1892, p. 721 ; Roy & Biaa, Scott. Desm. 

1894, p. 253 i Nordet. ludei Desm. 189ti, p. 203 ; West & G. S. Weat, 

Al^. S. England, 1897, p. 479 ; Alga-fl. Yorka. 1900, p. W ; Alg. K. 

Ireland, 1902, p. 22. 
Coimari itiit polyiiiorphvm Jacobs. Desm. Daneni. 1S70, p. 201. 
feNiiuM polyiHorphtim forma alpicola Heiuierl, Desm. alp, I89I, p. 590, 

t. 5, f. 4. 
Pfniuiii jioZi/nioiyhumTar. LundeliiiSchmidlo.Alg. Bern. Alp. 1894, p. 89. 
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Cells small, 2-2^ times longer than their diameter, 
cylindrical or subcylindrical, with a very slight median 
constriction; semicells commonly gradually but very 
slightly attenuated to the apices, which are broad and 
truncately rounded ; cell- wall with very delicate longi- 
tudinal striolations ; chloroplasts with one large pyre- 
noid and many longitudinal ridges. 

Zygospore unknown. 

Length 4^61 /i; breadth 21-28 ^. 

England. — Cumberland ! Westmoreland ! (Bissetl). 
Common in the upland districts of Yorks. (up to 
2,000 ft.) ! Surrey I Cornwall ! 

Wales. — Penmaenmawr, Y Foel Fras, Llyn Idwal, 
Llyn Bochlwyd, Glyder Fawr (at 2,700 ft.), Llyn-y- 
cum-ffynon, and Snowdon, Carnarvonshire ! 

Scotland. — Sutherland ! , Ross, Inverness ! , Aber- 
deen ! , Kincardine, Forfar ! , Perth ! , Stirling, Argyll, 
Arran (Roy ^' Bissett). Lewis, Harris, and Benbecula, 
Outer Hebrides ! Orkneys ! Shetlands ! 

Ireland. — Galway ! Kerry ! Donegal ! Shores of 
Lough Neagh ! Londonderry ! Down ! Dublin and 
Wicklow {Archer). 

Geogr. Distribution. — France. Germany. Austria. 
Switzerland. Lapland in Russia. India (forma). New 
Zealand. Azores (var.) United States. 

This species is somewhat variable, but we see no reason 
for giving the name "var. Luiidellii" to the most abundant 
form of it. 

18, Feniam phymatospomin Nordst. 
(PI. VI, figs. 9-11.) 

Penivm phymatosporum Nordst. DeEm. Ital. 1876, p. 26, t. 12, f. 1 ; Joeh. 
New and Rare Desm. 1885, p. 35, t. 254, f. 11 ; Ccoke, Brit. Desm. 1886, 
p. 40, t. 17, f. 8. 

Cells small, about 2^ times longer than their 
diameter, subcylindrical, unconstricted or with a very- 
slight median constriction, very gradually and very 
slightly attenuated towards the apices, which are 
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truncately rounded ; cell-wall Ti-ith very delicate longi- 
tudinal striolations ; cbloroplasts with one pyrenoid. 

Zygospore subquadrate or rectangular, with tbe 
angles obtuse and protruding; apices and sides con- 
cave, with a rounded ]>rotuberance on eacli side and 
four similar ones 'vvithin the angles ; side ^dew of 
zygospore sexangular ; cell-wall thick. 

Length 26—12^; breadth 11-18;*; length of zygosp, 
36-42/.; breadth of zygosp. 30-30 /i. 

England, — Minety, Wilts (with zygospores ; Jvshiid). 

Scotland. — Near Mill of Muchalls, Kincardine (with 
zygospores; Boy ^* Bus/'U). 

IitELVSD. — Dublin and Wicklow (Arclier). 

Geoqr. Distribution. — France. Austria. Italy. Argen^a 
tina. " Trinidad (?). 

Thia species is characterised by its delicately striated cells'l 
and its peculiar zygospore. 

19. Penium subtile West & G. S. West. 

(PI. VIII, figs. 27-29.) 



Cells very minute, almost 1-J times longer than their 
diameter, ellipsoid with a very faint median constric- 
tion (often only indicated by a median suture), apices 
subtruncate ; cell-wall colourless, very delicately and 
indistinctly punctulate; punctulations scattered, about 
12 in each semicell ; chloroplasts with one pyrenoid, 
and with two, three, or four longitudinal ridges ; some- 
times with only one chloroplast situated in the median 
portion of the cell. 

Zygospore unknown. 

Length 14-15/,; breadth 10-11/,. 

EKCiLANB. — Thursley Common, Surrey ! 

Wales. — Llyn Geirionedd, Carnarvon shii'e ! 

Scotland. — Near Balallan, Lewis ; and a pure 
gathering from S. Harris, Outer Hebrides ! 
This 13 a rare species which occasionally occurs in pro- 
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digious quantity in small pools in the best bogs of the 
country. The widest part of the cell is always in the middle, 
and the apices are always flattened. Most specimens have 
two chloroplasts situated close together in the middle region 
of the cell, and each furnished with a pyrenoid, but others 
have only one median chloroplast with one pyrenoid. The 
frequent reduction of the longitudinal ridges to two is also 
noteworthy. This same reduction of the chloroplasts we have 
observed in Cosmocladium const rid um Arch. 

P. subtile can be compared with Dysphinctinm sparsi- 
punctatum Schmidle, from the unconstricted form of which it 
differs in the shape of its cells, its much more delicate punctu- 
lations, and its circular vertical view. 

20. Fenium adelochondrum Elf v. 
(PI. VIII, -Bgs. 30, 31.) 

Penium adelochondrum Elfv. Anteck Finska. Desm. 1881, p. 17, t. 1, f. 13 ; 
West, Alg. W. Ireland, 1892, p. 128 ; Eoy & Biss. Scott. Desm. 1894, 
p. 251 ; Nordst. Index Desm. 1896, p. 40. 

Cells small, 2^2f times longer than their diameter, 
subcylindrical, gradually narrowed towards each pole, 
with a slight median constriction, apices broadly 
truncate ; cell- wall somewhat sparsely scrobiculate. 

Zygospore unknown. 

Length 40-46 la ; breadth 16-20 fi ; breadth of apices 
10-12-5 /i. 

Scotland. — Poolewe, Ross ; Glen Sligachan in Skye, 
Inverness; Glen Cattie, Aberdeen {Itoij c^ Bissett), 
Rhiconich, Sutherland ! 

Ireland. — Cromagloun and Tore Mt., Kerry ! 

Geogr. Distribution. — Germany. Austria. Finland. 
West Africa. 

21. Penium lagenarioides Roy. 

(PL IX, fig. 12.) 

Penium lagenarioides Roy, in Biss. Desm. Windermere, 1884, p. 197, t. 5, 
f . 6 ; Cooke, Brit. Desm. 1886, p. 45 ; Roy & Biss. Scott. Desm. 1894, p. 
252; Nordst. Index Desm. 1896, p. 154. 

Cells large, ellipsoid, about twice longer than their 
diameter, with a very slight median constriction, 
semicells gradually attenuated towards the apices. 
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which are subtnincate and slightly thickened ; cell- 
wall regularly and somewhat sparsely punctate 
chloroplasts with 9 or 10 longitudinal plates (or rir 
and one large pyrcnoid. 

Zygospore unknown. 

Length 92-95 /i ; breadth 45 fi. 

EngIuVND. — Near Bowness, Westmoreland {lilnsett). 

Scotland. — Near Tain, Eoss ; Slewdrum, Aboyni 
Dawan, Presswhin, Dalbagie, Glen Clnnie, Aberdeen; 
Scolty Dam, Curran, Bishop's Dam, Kincardine; Gleu 
Clova, Glen Dole, Forfar ; Brecklin, Coilautogle, Pertli 
{Hoy Sf BisAeti). 

Ifeiiijr. Distnh'ifi'in.— Java (var.). 



22. Fenium cucurbitinum Biss. 
(PI. IX, figs. 13, 14.) 



Fenium cTicvrbilirmm Bia8. Deam. Windfriuere, 1884, p. 197, t. 6, 
Cooke, Brit. Desm. 188S, p. 46; West, Alg. X. Torka. 1899, p. 
Alg. N. Wales, 1800, p. 286 : Alg. W. Ireland, 1S93, p. 12S ; Alg. 
Lake DiBtr. 1892, p. 721 ; Roy A BisB, Scott. Desui. lRtt4, p. 
Nordst. IndL'i Dt?Bui. ISftfi, p. 1)2; Weet A G. S. Wust, Alg. S. 
England, 1M'J7, p. 471): Alga-fl. Yorka. 1900, p. 47. 

Cells of medium size, subcylindrical, rather more 
than 2^ times longer than their diameter, slightly 
tapering towards the apices which are broadly rounded, 
with a slight median constriction ; cell-wall minutely 
and somewhat sparsely punctate ; chloroplasts with 
about six longitudinal ridges and one large pyrenoid. 

Zygospore unknown. 

Length 64-83 n (rarely up to 90 /i) ; breadth 2(i-33/i 
(rarely up to 35 ;i). 

England. — Near Bowness ! (BiHSett), Loughrigg ! , 
Helvellyn ! , trough at Ambleside, Westmoreland ! 
Ogden Clough, Shipley Glen, Holden Ghyll near 
Keighley, Ilkley, Penyghent, Widdale Fell, AV. Yorks ! 
Riccall Common, E. Yorks ! Epping Fore-st, Essex ! 
Thnrsley Common, Surrey ! 

Wales. — Llyn-an-afon, Y Foel Fras, and Snowdon, 
Carnarvonshire ! 
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Scotland. — Sutherland ! , Ross ! , Aberdeen, Kincar- 
dine, Forfar ! , Perth ! , Argyll, Renfrew {Roy Sf Bissett). 
Ayr ! Kirkcudbright ! Harris, Outer Hebrides ! 

Ireland. — Lakes near Recess and Ballynahinch, 
Galway ! Castletown and Carrantuohill, Kerry ! 

Forma minor West & G. S. West. (PI. IX, fig. 10.) 

Fenium cucurhitinum forma minor West & G. S. West, New Brit. Freshw. 
Alg. 1894, p. 4 ; Roy & Biss. Scott. Desm. 1894, p. 261. 

Rather smaller than the average : length 50-58 ^ ; 
breadth 22-5-25;*. 

Scotland. — Craig-an-Lochan, Perthshire ! 
Geogr. Butrihution. — Siam. Brazil. 

Forma major /onu^i nov. (PI. IX, fig. 17.) 

Rather larger than the average: length 98-100^; 
breadth 34-5-37 /i. 

Scotland. — Tarbert, Harris ; Near Balallan, Lewis, 
Outer Hebrides ! 

Var. subpolymorphum Nordst. (PI. IX, figs. 19, 20.) 

Penium cucurhitinum var. suhpolymo)yhum Nordst. Freshw. Alg. N. Zeal. 
1888, p. 71, t. 7, f . 20 ; West, Alg. N. Yorks. 1889, p. 291 ; Mask. Further 
Notes N. Zeal. Desm. 1889, p. 27, t. 5, f . 50 ; Liitkem. Desm. Attersees, 
1893, p. 544 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 47. 

More attenuated towards the apices than the typical 
form ; apices subtruncately rounded ; cell-wall densely 
and minutely punctate. 

Zygospore quadrate with rounded angles and straight 
sides ; cell- Avail lamellose. 

Length 71-86^1/; breadth 32-5-38^11; breadth of 
isthmus 32-35 )u; breadth of zygosp. 60-70/1. 

England. — ^Mickle Fell, N. Yorks ! 

Geogr. Distribution. — ^Austria. New Zealand. 

Liitkemiiller's Austrian specimens of this variety were 
larger than either the English or New Zealand ones ; he 
gives as his measurements : length 96-100 p. ; breadth 40- 
42 /Lc; breadth of constriction 36 ^i. 
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Var. Scoticum noh. (PI. IX, fig. 18.) 

Conn-rium Th'i/aiUaii Kalfs, var, 5folie«ni IVeat i G. S. West, New Brit. 
Freahw. AOif. laM, p. 8. t. 1, f. 15 ; Koj- 1; Biaa. Scott. Desm. 1S94. p. 
25(3: Nonlst. Index Desiu. ISfHi, p. 253. 

Rather larger than the typical form, with the semi- 
cells inflated. 

Length 05-97 /i; breadth 42-5-43-5a.; breadth of 
constriction 36-37"5/i. 

ScOTUKD. — New Gralloway, Kirkcudbright ! 

InteiTuediate fonns are Rumetiniea met with between tliis 
variety and the tj-pe. Such a fnnn with slijrhtly inflated 
sides we have observed from Widdnle Fell, W. Yurks. (PI. IX, 
tig. lo). 

23. Fenium crasBiuscuIum De Bary. 
(PL VIII, figs. 4, 5.) 

PeHiiim rraiiiuimilum De Bury, Conj. 185S. p. 73. t. 5. f. 5-7 ; Cooke, Brit 
Desra. JBStl, p. 44, t. 17, f. 7 -. Eoy & Bias. Scott Desm. 1804. p. 261 ; 
NortlBt. Index Deem. 1896, p. 8Q ; Deam. Singapore, 189T, p. 1G7 ; Weit 
&. G. S. West, Mf^Br-A. Torks. 1900, p. 47 ; AJ^. N. Ireland, 1903, p. 23. 

Cells ratlier small, 3~3i times longer than their 
illiiinfri-T, ('yliiidriral with ji.irailel i^ides, with a. distinct 
median constriction, apices truncate with the angles 
sHghtly rounded ; cell-wall smooth and colourless ; 
chlorop lasts with 4 or 5 somewhat irregular longitudinal 



11 



;pore "similar to that of P. plujmatosporum, 
but the angles less prominent and more rounded" 
{Boy). 

Length 57-70 „; breadth 20-23 ;«; breadth of 
isthmus 18-18*5 ;u. 

Ekglanc. — Cowgill Wold Moss, Widdale Fell, AV. 
Yorks ! 

Scotland. — Not uncommon ; zygospore from Kyles 
of Bute in Argyll {Roy ^- Bisscft). Rhiconich, Suther- 
land ! 

Ireland. — Near Lough Glentoman, Donegal ! 
Lough Fea, Londonderry ! Dublin and Wicklow 
(Archer). 
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Geogr, Distribution. — G-ermany. Austria. Switzer- 
land. Bornholm. Faeroes. Singapore. Java. Central 
China. Brazil. 

This species is readily distinguished from P. polymorphum 
by its more cylindrical cells with more truncate apices. The 
median constriction is also more evident in P. crassiusculum 
and the cell-wall is smooth. The chloroplasts have also fewer 
and more irregular longitudinal ridges. It is a much rarer 
species than P. polymorphum, and one which we have never 
seen in quantity. 

24. Fenium curtum Br^b. 
(PI. X, figs. 21, 22.) 

Closterimn curtum Breb, 1838. 

Cosmarium curtum Balfs^ Brit. Desm. 1848, p. 109, t. 32, f . 9 ; Breb. Liste 

Desm. 1856, p. 133 ; Arch, in Pritch. Inf us. 1861, p. 735 ; Rabenh. Flor. 

Europ. Algar. Ill, 1868, p. 176. 
Fenium curtum Breb. in Kiitz. Spec. Alg. 1849, p. 167 ; Nordat. Desm. 

Spetsb. 1872, p. 25 ; Wille, Ferskv. Alg. Nov. Semlj. 1879, p. 56, t. 14, 

f . 74 ; Wille, Norges Ferskv. Alg. 1880, p. 49 ; Eacib. Desmidyja Cias- 

tonia, 1892, p. 390 ; West, Alg. Eng. Lake Distr. 1892, p. 721 ; Roy & 

Bisa. Scott. Desm. 1894, p. 251 ; Nordst. Index Desm. 1896, p. 93 ; 

West & G. S. West, Alg. Madag. 1895, p. 47 ; Alg. S. England, 1897, p. 

479 ; Welw. Afric. Freshw. Alg. 1897, p. 77 ; Furth. Contrib. Freshw. 

Alg. W. Indies, 1899, p. 283; Alga-fl. Yorks. 1900, p. 47; Alg. N. 

Ireland, 1902, p. 22. 
Dysphinctium ? curtum Nag. Gatt. einz. Alg. 1849, p. 112 ; Eeinsch 

Algenfl. Frank, 1867, p. 178. 
Dysphinctium (Actinotmnium) Begelianum N^g. 1. c. p. 110, t. vi b. 
Calocylindrus curtus Kirchn. Alg. Scliles. 1878, p. 143 ; Wolle, Desm. 

U. S. 1884, p. 54, t. 12, f. 15, 16 ; Cooke, Brit. Desm. 1886, p. 126, t. 43, 

f. 11. 
Cosmarium Thwaitesii d. curtum Klebe, Desm. Ostpreuss. 1879, p. 27. 

Cells small, sometimes minute, a little more than 
twice longer than their diameter, with a distinct 
median constriction; semicells attenuated, sides convex, 
apex rounded and sometimes slightly thickened ; cell- 
wall punctate; chloroplasts with about eight longi- 
tudinal ridges. 

Zygospore unknown. 

Length 22-60 /a; breadth 10-5-32-5iu; breadth of 
isthmus 9*5-30 ju. 

England. — Westmoreland! W. and N. Yorks! 
Lancashire! Leicester (Bay). Gloucester! (Balfs). 
Surrey! Devon! Cornwall! (Balfs). 

7 
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Wales. — Cape! Curig, Llyn Cwlyd, Betliesda, 
iiarvonsbire ! Ffestiniog, Merioneth ! 

ScoTLAXU. — Aberdeen, Kincardine, Perth ! [Hoi/ Sf 
Bissetf). Skye in Inverness 1 Forfar ! Kirkcudbright ! 
Harris, Outer Hebrides ! Shetlands ! 

Ireland. — Dublin and "Wicklow (Archer). Slieve- 
commedagh, Down ! 

fjpo'j): JJtdribidion. — France. German}-. Austria. 
Italy. Norway. Sweden. Greenland. Spifzbergen. 
Nova Zeiubla. Franz-Joseph Land. India. Biu-mah. 
Siara. West Africa. Madagascai-. West Indies. 
United States. 

This Desmid varies much in size within cerlain limits. 
Theve is no definite line of demarcatiou between any of these 
forms, every intermediate size being met with, liiit for con- 
vonien^e they may he classified as follows r — 

(1) Fonna minuta West. 

Femum mrtum torma minuta West, Alg. Eng. Lake Dislr. 1H92. p. TJl. 
Length 22-2-5 /ij breadth 10 5-11'.t ^. 

(2) Fonna minor Willc (PI. S, fifj. 2:1.) 
Penium curium forma minor Wille, Ferafcv. Alg. Nov. Seiulj. lt*79, p. 5li, 

t. 14, t 75. 
Dyipkinctium ctirtum var. exiguum Hansg. in Oesterr. bot. Zeitachr. 18ST, 

mxTii, p. 57 i Prodr. Algenfl. B6hni. 1888, p. 164. 

Length 28-32 n; breadth 12-17 u. 

(3) Forma intermedia Wille. 
p. caHnm forma intermedia Wille. I, c. f, 74. 
Length 34-38 /i ; breadth 16-19 /i. 

(4) Forma major Wille. (PI. X, figs. 24, 2o.) 
p. curium forma major WiUe, 1. c. f. 73. 
Length 42-60 n ; breadth 20-32-.T ju. 

I'eimim ctirtiiiiL is a. well-marked specie.s by reason of its 
short cells with attenuated semicells. It is principally an 
upland Desmid, occurring amongst Sphayuuiii, and amongst 
wet mosses on rocks. It sometimes occurs in pure masses in 
temporary pools of rain-water on road-side.s, in cart-i-uts, etc. 
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Var. obtusTim West & G. S. West. (PI. 10, fig. 26.) 

Penium curtum var. ohtusum West & G. S. West, Notes Alg. II, 1900, 
p. 289, t. 412, f . 1, 2 ; Alga-fl. Yorks. 1900, p. 47. 

Rather larger than the average size, with the sides 
at the base of the semicells subparallel and with sub- 
truncate apices, below which the sides are very faintly 
holloAved. 

Length 41-45 jm ; breadth 20-23 ju ; breadth of 
isthmus 19/1. 

England. — Ingleton, W. Yorks ! 

25. Penium nifescens Cleve. 
(PI. VI, figs. 12, 13.) 

Penium rufescens Cleve, Sverig. Desm. 1864, p. 493, t. 4, f. o ; Kabenh. 

Flor. Europ. Algar. Ill, 1868, p. 123; Lund. Desm. Suec. 1871, p. 85; 

Wille, Norges Ferskv. Alg. 1880, p. 50 ; Roy & Biss. Scott. Desm. 1894, 

p. 253 ; Nordst. Index Desm. 1896, p. 227 ; West & G. S. AVcst, Alg. S. 

England, 1897, p. 479 ; Alga-fl. Yorks. 1900, p. 44. 
Penium rufopellitum Roy, Desm. Perthshire, 1877, p. 73 ; Cooke, Brit. 

Desm. 1887, p. 185 ; West, Alg. W. Ireland, 1892, p. 126. 

Cells rather under the medium size, 2-2^ times 
longer than their diameter, cylindrical or very slightly 
widening from the middle to the rounded apices, with 
an exceedingly faint trace of a constriction in the 
middle ; cell-wall dark brown or brick-red in colour, 
very minutely punctate; the newer portions of the 
€ell-wall smooth and colourless, sometimes separating 
from the old coloured portions ; chloroplasts with 
many longitudinal ridges. 

Zygospore unknown. 

Length 60-72 ^i ; breadth 23-5-29 /i. 

England. — Bisley Common, Surrey ! Cronkley Fell, 
N. Yorks ! 

Scotland. — Inverness, Aberdeen, Kincardine, Perth, 
Argyll (Roy Sf Bissett). Loch Luichart, Ross ! 

Ireland. — Kylemore, Galway ! 

Geogr. Distribution. — Norway. Sweden. Brazil. 

In some specimens of this rare species the cell-wall is con- 
spicuously punctate, but in others it i.s not. 
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■20. Penium crucifenim (Do Bary) "Wittr. 
(PI. X, figs. 13, 19.) 

Catmarium ? cnic^femm De Bary, Coaj. IH-iS, p. 72, t. 7 Q, I. 3-6 : Arch. ' 
in Pritcii. Infus. 1881, p. 7a5-. Kabenh. Plor. Europ. Algar. Ill, IHbS, 
p. 177 1 Lund. Dbbhi. Suec. 1871, p. 51 ; Hoy & Bibb. Scott. Desm. 181H. j 
p. *4. I 

Penium cme^erum (De Bary) Wittr. in Wittr. i Nordflt, Alg. Exsi<!a.l 
1882, No, 482. and in faac. 21 (18891, p. 48 ; Nordat. Freahw. Alg. " 
Zealand, 188S, p. 71, t. 7, f. 19 ; Nordat. Index Desm. 18Mi, p. 90 i W 
4 G. S. West, Alg, a, England, 1897, p. 4T9: (i. S. West, AlgaJ. 1 
CamhB. 1899, p. Ill ; West & G. S. West, Alpi-fl. Torks. 1900, p. 47. 

Dysphinetiam entei/ervm Hansg. Prodr. Algeiifl. Bohni. 1888, p. 185. 

Cells small, about twice longer than their cliameter»i 
ellipsoid-siibcylindrical with a slight median constric- 
tion, apices broadly rounded or trnncatoly rounded ; 
cell-wall smooth and coloni-less ; chloroplasts with four 
longitudinal ridges and one central pyrenoid. 

Zygospore unknown. 

Length 1.5-3-26^; breadth 7-(}-13-5/i. 

England. — Ogden Clough, Keigldey Moor, Eldwick» 
Baddon Moor, Lindley, Appletreewick, Cocket Moss, 
Old Cote Moor, and Ci-ay iloss, AY. Yorks ! Market J 
AYeigliton, E. Yorks! Chippenham Fen, Cambridge! 
Epping Forest, Essex ! AYimbledon Common, Surrey I J 
Near St. Just, Cornwall ! 

Wales. — Ll^-n Ogwen and Llyn-cwm-ffynon, Car- 
narvonshire ! 

Scotland. — Near Loch Rosque, Ross ! Lochnagar, 
Aberdeen ; Durris, Kincardine ; Rannoch, Perth ! (Uoii 
LyBisseif), Near Loch Thorn, Renfrew! LochDungeon» 
Kirkcudbright 1 

Ikelam), — Loughs Anna, Gatny, and Machugh^ 
Donegal ! Slieve Donard, Down 1 

Geoijr. Distrt/jidmK — France. Galicia in Austria. ' 
Lapland. New Zealand. East Africa. United States. 
Cuba. 

This plant was doubtfully placed by its describer under 
the genus Comnaritirn, but the structure of the chloroplasta 
and the very slight median constriction indicate a much closer I 
relationship to the genus Peii-ium. Moreover, Wittrock has | 
described a variety of it (var. plttrtradiaiif) from Sweden i 
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which there are five or six longitudinal ridges on each chloro- 
plast. The normal number of ridges is four, and it is from 
this character as seen in the vertical view that the specific 
name is derived. 



27. Penium inconspicuum West. 
(Pi. X, figs. 15-17.) 

Penium inconspicuum West, New Brit. Freshw. Alg. 1894, p. 4, t. 1, 
f . 6, 7 ; Nordst. Index Deem. 1896, p. 144 ; West & G. S. West, Some N. 
Amer. Desm. 1896, p. 237 ; Alg. S. England, 1897, p. 479 ; Alga-fl. 
Yorks. 1900, p. 48; Liitkem. Desn). Millstattersees, 1900, p. 6 (sep.) ; 
West & G. S. West, Alg. N. Ireland, 1902, p. 22 ; Freshw. Alg. Ceylon, 
1902, p. 135. 

Cells very minute, about 3 times longer than their 
diameter, subcylindrical, slightly and gradually (but 
distinctly) constricted in the middle, gradually nar- 
rowed towards the apices, which are subtruncate ; 
cell-wall smooth and colourless. 

Zygospore unknown. 

Length 15-19 /x ; breadth 4'8-5-8/x. 

England. — Elter Water, Westmoreland ! Pilmoor, 
N. Yorks ! Riccall Common, E. Yorks ! Keston 
Common, Kent ! Puttenham Common, Surrey ! 

Wales. — Capel Curig, Carnarvonshire ! 

Scotland. — Near Callemish and near Balallan, 
Lewis, Outer Hebrides ! 

Ireiand. — Lough Gartan, Donegal ! 

Geogr. Distributimi. — Austria. Ceylon. Siam. United 
States. 

This is one of the smallest and most characteristic species 
of the genus, but owing to its size it is readily overlooked. 

28. Penium minutum (Ralfs) Cleve. 
(PI. X, figs. 1, 2.) 

Docidium minvium Balfs, Brit. Desm. 1848, p. 158, t. 26, f . 5 ; R<?insch, 
Algenfl. Franken, 1867, p. 183 ; Jacobs. Desm. Danem. 1875, p. 162, t. 7, 
f . 9 ; Wolle, Desm. U. S. 1884, p. 52, t. 10, f . 9 ; t. 50, f . 29-31 ; Cooke, 
Brit. Desm. 1886, p. 16, t. 8, f. 1 ; Koy & Biss. Scott. Desm. 1894, p. 49 
(sep.i. 

Penium Rdlftii De Bary, Conj. 1858, p. 45, 73, t. 5, f. 8; Roy & Biss. 
Scott. Desm. 1894, p. 253. 



BRITISH DESMlPIAfE^E. 



i'eniuiii minutum (Kalfs) Cleve, Sveris. I>e8iu. 1664, p. 41)3: B«be)ilkV 
Plor, Europ, Algar. HI. 1868. p. 122 ; Lund. DeBm. Suec, 1871, p. 87 ; f 
Wolle, Desiu. U. S. 1884, p. 35, t. 5, f. IB, 20 ; Wille, Sydamerik. Algfl, J 
1884, p. 32 1 Eaoih. Nonn. Deain. Polon- 1885, p. 00; Weat, Alg. W. I 
Ireltmd, 1892, p. 129 (fonna genvina) ; Lfitkem. Desm. Attersees, 1893, f 
p. 545 i Nordst. Indei Deani. ISBG, p. 172 ; West A G. 8. \\'e«t, Welw. 1 
Afric. Freshw. Alg. 18S7, p, 78 ; Alg. S. England, 1897, p. 479 : Alga-fl, 1 
Yorkg. 1000, p. 48 ; Alg. N. Ireland, 1902, p. 22 ; Freahw. Alg. Ceylon, 1 
1902. p. 136. ^ 

Plevrotanium minutuni Dolp. Pesm. snbalp. 18TT, p. 131, t. 20, f. 17- 
Ue Toni, Syll. Alg. 1889, p. 904. 

CalMyliiulrut iiiinvliu Kirchit. Alg. Schlm. 1878, p. 142; Wolle. Deam. I 
U. S. 1H84, p. 54. t. 12, f. 12. " 

Dyiphinctviim minulnni Hang);, in Oesten-. bot. Zeltschr. 188T. xx: 
119 i Prodr. Algenft. Bulim. 1888. p. INo. 

Cells of medium size, elongate, 8-12 times longer 
than their diameter, almost cylindrical, with a distinct 
median constriction, very gradualij attenuated towards 
the apices, which are truncate; cell-wall colourless, 
smooth or minutely punctate ; chloroplasts variable, 
generally axile with a central row of about (i pyrenoida ] 
and several irregular longitudinal ridges. 

Zygospore imknown. 

Length 97-168 /a; breadth 12-o-18/x; breadth of | 
apices 8'5-ll ft.. 

Engi..axd, — Cumberland ! Westmoreland I (Bissetf). j 
Lancashire ! W., N., and E. Yorks I Sussex (Ealfn). 
Hants! Devon 1 Cornwall! {M'lrqtiain}). 

"WAi.Ks.^General, but scarce ! 

Scotland. — General, but scarce ! {Roij ^- Bii'setf). 
Common in the Outer Hebrides and west of Scotland ! 

IitEi.ANT. — Generally distributed in the west and 
soutii-west ! Donegal ! Londonderry ! Down 1 Dublin 
and Wicklow (Archer). 

Oeogi: Dhtrihvimu — France. Germany. Austria. 
Italy. Poland. Russia. Norway. Sweden. Ceylon. 
West Africa. United States. British Guiana. Brazil. 

This Desmid is by no means cominon, iilthongh it often 
occurs in ahnndance in the Sphaituvm-hogs of the western 
parts of the British Isles. It« position in the (fcniiB Penuim , 
IE questionable, but its position in any other penns would be 
still more so. It was originally placed by Kalfs in Docidhim, 
from which genus, as now gf ncrally accepted, it must per- 
force be excluded. 
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Its true position is in the Tribe Coamariese, but it cannot be 
regarded as an elongated Cosmarium, neither can it be 
reasonably placed in a distinct genus. Until more is known 
concerning its structure it is best left in the genus Peninm, 
particularly as its zygospore is still unknown. 

The chloroplasts are very variable, especially when the 
plant occurs in large quantity. The longitudinal ridges are 
most irregular, often being entirely absent, and the chloro- 
plast of each semicell sometimes becomes quite parietal. We 
have observed a few specimens in which it was a parietal 
spirally-twisted band, similar to the chloroplast of certain 
species of Spirotaenia. 

There are numerous varieties of it, most of which are 
British. 

Forma major Lund. (PL X, fig. 4.) 

Penium minutum forma major Lund. Desm. Suec. 1871, p. 87 ; Racib. 
Nonn. Desin. Polon. 1885, p. 61 ; West, Alg. W. Ireland, 1892, p. 129. 

Length 170-270 fi ; breadth 12-5-18 /n. 
Scotland. — Harris, Outer Hebrides ! 
Ireland. — Ballynahinch, Galway ! 
Geogr. Distnbntion. — Austria. Sweden. 

Forma minor Racib. (PI. X, fig. 3.) 

Forma minor Bacib. Nonn. Desm*. Polon. 1885, p. 61 ; West, Alg. W. 
Ireland, 1892, p. 129. 

Length 60-85 /ii; breadth 5*5-ll*5/x; breadth of 
apex 4*5-9 /i. 

Scotland. — Shgachan in Skye, Inverness ! 

Ireland. — Cromagloun, Kerry ! 

Geogr. Didribution. — Poland. West Africa. 

Var. gracile Wille. (PI. X, fig. 6.) 

Var. gracile Wille, Norges Ferskv. Alg. 1880, p. 51, t. 2, f. 33 ; Racib. 
Nonn. Desm. Polon. 1885, p. 60 ; West, Alg. N. Wales, 1890, p. 284 ; 
Alg. W. Ireland, 1892, p. 129 ; West & G. S. West, Welw. Afric. Freshw. 
Alg. 1897, p. 78 ; Some N. Amer. Desm. 1896, p. 237 ; Freshw. Alg. 
Ceylon, 1902, p. 136. 

Cells elongated, 14-20 times longer than their 
diameter. 

Length 110-220 m; breadth 7*5-12 /i. 
Wales. — Capel Curig, Carnarvonshire ! 
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lKEL.i>'D. — Near Oughterard and Ballynahinch, Gal-. 

wfiyl Croraagloun, Atlrigole, and Upper Lake of 
Killamey, Kerry I 

Geogr. Bistribution. — Norway. Lapland. West 
Africa. United States. Cuba. 

Some of the American spec im ens of this vaviefy have 
reached a length of 268 ft, being 30 times longer than the 
diameter, thus merging into the next variety. 

Var. elongatum "West & G. S. AVest. (PI. X, fig. 8.) 

1, 1902, p. 13G. 
. T, r, 17. 

Cells very elongate, 30-40 times longer than tlieir 
diameter. 

Length 257-330 /t; breadth 8-9^. 
Wales.— Capel Curig, Caraarvonshire I 
Geofjr. Distribution.— Ceylon. 

Var. tiunidum "Wille. (PI. X, fig. 0.) 



Cells about 5 times longer than the diameter, semi- 
cells distinctly inflated. 

Length 90-102/.; greatest breadth 15-20 ju. 
Ireland. — Ballynahinch, Galway ! 

Geogr. Distribution. — Norway. 

Var. alpinum Racib. (PI. X, fig. 9.) 



Semicells slightly more attenuated than in the 
typical form, with the apices truncately rounded ; 
ceils 8-12 times longer than their diameter. 

Length 81-170 ^> ; breadth 9o-15 ^. 

AVales. — Moel Siabod, and bogs above the Cajiel 
Curig lakes, Carnarvonshire ! 

Ireland. — Oorid Lough, Galway! Cromagloun, 
Kerry ! 

Geogr. Distrihitiov. — Poland. 
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Var. polonicum (Racib) West. (PI. X, fig. 10.) 

Var. polonicum (Eacib.) West, Alg. W. Ireland, 1892, p. 130; West & 

G. S. West, Alg. N. Ireland, 1902, p. 22. 
Fenium (Docidium ?) polonicum Bacib. Nonn. Desm. Polon. 1885, p. 61, 

t. 5, f . 12 J Nordst. Index Desm. 1896, p. 203. 

Semicells gradually and strikingly attenuated towards 
the apices, which are rounded; cells 10-11 times 
longer than their diameter. 

Length 104-165/*; breadth 10'5-15/u; breadth near 
the apex 3*5-6 ju. 

Scotland. — Rhiconich, Sutherland! N. Uist, Outer 
Hebrides ! 

Ireland. — Cromagloun, Kerry ! Glendoan, Donegal ! 

Geogr. Distrihutimi. — Poland. 

Var. crassum West. (PI. X, figs. 11-13.) 

Var. crassum West, Alg. W. Ireland, 1892, p. 130, t. 20, f. 1-3 (inclus. 
f. punctata and f. injiata) ; West & G. S. West. Welw. Afric. Freshw. 
Alg. 1897, p. ^8 ; Some Desm. U. S. 1898, p. 282 ; Alg. N. Ireland, 1902, 
p. 22. 

Cells stout, sometimes a little inflated, i i\ times 
longer than their diameter, apices very broad and 
truncate. 

Length 46-98 m; breadth 16-21 /x. 

AVales. — Llyn-an-afon, Carnarvonshire ! 

Scotland. — Rhiconich, Sutherland ! Loch Luichart, 
Ross ! 

Ireland. — Bally nahinch and Nacoogarrow Lough, 
Galway ! Adrigole and Carrantuohill, Kerry ! Near 
Gweedore, Donegal ! 

Geogr. Distribution. — Lapland. West Africa. Brazil. 

Var. undulatum West. (PI. X, fig. 7.) 

Var. undulatum West, Alg. W. Ireland, 1892, p. 130, t. 20, f . 4. 

Semicells regularly but very slightly 5-undulate. 
Length 101 fi; breadth near base of semicells 12*5 /x, 
near apex 9 fi. 

Ireland. — Cromagloun, Kerry ! 
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Tribe 4. Closteriea^. 



Tile cells are elongate, usually curved and commonly 1 
attenuated towards eacli extremity. There is no mediaml 
constriction, and tlie plants are circular in cross-l 
section. The place of division is regularly situated ii^ifl 
the middle region of the cell, and the cell-wall gener*r 
ally possesses pores. They are symmetrical about ontM 
longitudinal plane. 

Genus 8. BOYA West & G. S. West, 1896. 



Cells very slightly arcuate, almost exactly cylindri- I 
cal, scarcely attenuated towards the extremities, apices 
subtruncate or obtusely rounded; cell-wall smooth and 
colourless; one cliloroplast in each cell, generally with 
a small excavation in the middle of the concave side in 
which the nucleus is lodged; the extremities of the 
chloroplast are convex and extend almost to the ex- 
treme ends of the cell, there not being any apical J 
vacuoles nor moving corpuscles; pyrenoids 4-14 in a J 
single series. 

The late Dr. J. Roy 6rst pointed out the characters of this 
fjemis, veiuarking under " Cloaierium, Pseiidocluatermm. " tlmt 
"this curious little species forms one of a email group of 
which CL ohtvsvm Breb. may be taben as the type. They do 
not accord well with Closierium, and undoubtedly should be 
placed in a new genua." As we had been fully convinced for 
Bonie time that these plants could not remain in the genus 
Clonleriuni, we described the genus Royn in 1896. 

Soya is a well-marked genus which can be readily dis- I 
tinguished from either Penium, or Closierium ; in fact the ' 
differences between Roya and those genera are far more 
striking than the differences between those genera themselves. 

We think the genus sufficiently distinct from CUialer'tum. 
by reason of the unbroken chloroplast which extends to the 
extremities of the cells, leaving no room for upieal vacuoles. 
Specimens of certain species of Closierium are occasionally 
without apieal vacuoles containing moHng corpuscles, but 
thev Imve always sufficient space for the lodgment of a 
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vacuole within each apex, the extremity of the chloroplast 
falling short of the apex and being almost invariably hoUoued 
for this purpose. We are inclined to believe that the absence 
of the moving gypsum-corpuscles in the apical vacuoles of a 
Closterium is a very abnormal feature, and one which has 
been produced by pathological conditions. There is not the 
slightest trace of apical vacuoles in the genus Uoyn, and the 
extremities of the chloroplasts are convene in order to fit as 
closely into the rounded ends of the cell as possible. Other 
differences from the vast majority of Closteria are in the 
lateral position of the nucleus, which is lodged in a special 
excavation of the chloroplast, and in the almost entire absence 
of attenuation of the cells. 

There are only three described species, all of which are 
rare British Desmids. 



1. Roya obtusa (Br^b.) West & G. S. West. 

(PI. X, fig. 27.) 

Closterium ohtuaum Brtb. Liste Desm. 1856, p. 154, t. 2, f . 46 ; Arch, in 

Pritch. Infus. 1861, p. 746 ; Kabenh. Flor. Europ. Algar. Ill, 1868, p. 

103; Kirchn. Beitr. Algenfl. Wtirtemb. 1880, p. 173; Wolle, Desm. 

U. S. 1884, p. 38, t. 6, f . 1 ; Cooke, Brit. Desm. 1886, p. 19, t. 10, f . 4 ; 

West, Aljf. N. Wales. 1890, p. 2S4; Alg. W. Ireland, 1892, p. 121 ; 

Nordst. Index Desm. 1896, p. 186. 
Closterium ohtusum a. typicum Klebs, Desm. Ostpreuss. 1879, p. 8, t. 1, 

f. 2 a et 6. 
Closterium ohtusum b. major Ba^ib. Nonn. Desm. Polon. 1885, p. 63. 
Arthrodia obtusa Kuntze Eevis. G^n. Plant, 1891, p. 883. 
Roya obtusa (Breb.) West & G. S. West, New and Int. Freshw. Alg. 1896, 

p. 152; Some Desm. U. S. 1898, p. 282; Alga-fl. Yorks. 1900, p. 48. 

Cells small, cylindrical, 4-10 times longer than their 
diameter, very slightly curved, apices obtusely rounded; 
with 4-8 pyrenoids in the chloroplast. 

Zygospore globose and smooth (according to 
Kirchner) . 

Length 75-148 n; breadth 9-15 /u. 

England. — Greetland and Cullingworth, W. Yorks ! 
Strensall, E. Yorks ! Epping Forest, Essex ! Esher 
West-end Common, Surrey! Enbridge Lake, Hants 

(Roy). 

Wales. — Capel Curig, Carnarvonshire ! 
Scotland. — Ross, Aberdeen, Inverness, Kincardine, 
Perth, Argyll {Boy & Bissett). 
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Ieelasii. — Kylemore, Galwayl Carrantuoliill, Kerry ! 
Dublin and Wicklow {Art-her). 

Geogr. DUfnhni'ioii. — France. Germany. Austria. 
Poland. Italy. Norway. Sweden. Java. United 
States. Brazil. 

Var. montana AVest & G. 8. West. (PI. X, tigs. 
28, 29.) 

■r ClnattriKia obtns«.m ImhA. Dpem. Suec. 18T1, p. 77 ; WOle, Ndr({eB ForakT. 

Alg. 1881), p, 58 : Heimerl, Desni. alp. 1891, p. 592. 
? CtotUntim oUvJum ». mtnor Bacib. Nonn. Desm. Polon. ISS.i, p. 62. 
CloAiTVam obt'otvni fofma ojn'cibiig tabtrmttatis West, Alg. £n|;. Lakr 

Diatr. 1892, p. 7ia, t. 9, f. 13. 
fioyo ofctiMffl var. moH*ii»a West A G. S. Wert, New and Int. Freshw. 

Al^. 1896, p. 152, t. 3, f. 23, 24; AI^. 8. England, 1N97. p. 479; 

Alga-fl. YorkB. 1000, p. 48. 

A smaller vai'iety with the apices distinctly sub- 
truncate. 

Length 48-81 ^ ; breadth 5-6 ^. 

England. — HelveUyn, Westmoreland ! Cocket Moss, 
Baildon Moor, and Cam Fell, W. Yorksl 

Wales. — Ll\-n Pencraig, near Bettws-y-coed, Car- 
narvonshire t 

Geogr. Distribution. — Austria. 

The var. moiituna is more frequently met with in abuii dance 
than the typical form, generally occurring amongst other 
algre or amongst mosses on wet rocks. 

2. Roya cambrica West & G. S. West. 
(PI. X, fig. 31.) 

Roya tambHca West J; G. S. West, Notes Alg. Ill, p. (sop,), t. -Wft.p. 11. 

Cells of medium size, cylindrical, 25-20 times longer 
than their diameter, slightly curved, apices subtrun- 
cate and scarcely narrowed; chloroplast with 12-14 
pyrenoids. 

Zygospore unknown. 

Length 173-177 /a; breadth (i-2-G-7/i; lireadth of 
apices 4"6-4'8 /x. 

Wales. — Llyn Ogwen and Llyn Cwlyd, Carnarvon- 
shire ! 
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3. Boya Fseudoclosterium (Roy) West & G. S. West. 

(PL X, fig. 30.) 

ClostcHum Pseudoclosterium Boy in Roy & Biss. Scott. Desm. 1894, p. 

247 ; Nordst. Index Desm. 1896, p. 208. 
Roya Psevdocloaterium West & G. S. West, New and Int. Freshw. Alg. 

1896, p. 153 ; Alga-fl. Yorks. 1900, p. 48 ; Alg. N. Ireland, 1902, p. 22. 

Cells very slender, elongate, cylindrical, 40-60 times 
longer than their diameter, almost straight, apices 
truncately rounded ; chloroplast with 4-6 pyrenoids. 

Zygospore unknown. 

Length 96-192 /x; breadth 2-6-3-5 /x. 

England. — Pilmoor, N. Yorks ! 

Wales.— " North Wales" {Ro}/). 

Scotland. — Slewdrum and Upper Powlair, Aberdeen ; 
Cammie, Kerloch, Muiryhaugh, and Dalbrake, Kincar- 
dine (Hoy & Bissett). Rhiconich, Sutherland! 

Ireland. — Near G-lenties and Lough Anna, Donegal ! 

Genus 9. CLOSTERIUM Nitzsch, 1817. 

Nitzsch, Beitr. znr Infusor. oder Naturbeschr. der Zerkarien und Bazil- 

larien, 1817, pp. 60 and 67. 
Corda, in Alman. de Carlsbad, 1835, p. 193. 
Menegh. Synops. Desm. 1840, p. 229. 
Ralfs. Brit. Desm. 1848, p. 159. 
Kutz. Spec. Alg. 1849, p. 163. 
Arch, in Pritch. Infus. 1861, pp. 720 and 746. 
Rabenh. Flor. Enrop. Algar. Ill, 1868. p. 123. 
Kirchn. Alg. Schles, 1878, p. 137. 
Gay, Monogr. loc. Conj. 1884, p. 39. 
Wolle, Desm. U.S. 1884, p. 37. 
Cooke, Brit. Desm. 1886, p. 17. 
De Toni, SyU. Alg. 1889, p. 817. 

Cells elongated, always more or less attenuated, 
generally curved and often strongly arcuate or lunate, 
unconstricted ; poles obtuse, truncate, rostrate or at- 
tenuated to fine needle-like points ; cell-wall smooth or 
striated, often brown or yellow-brown in colour ; one 
chloroplast in each semicell, with a variable number of 
longitudinal ridges ; pyrenoids few or many, in a single 
axile series or scattered irregularly through the chloro- 
plast ; with a terminal vacuole between the end of the 
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chloroplast and the extremity of the cell, containing 
one or many crystals of gypsum which exhibit a 
constant motion, (.'ells in cross-section circular. 

One of the principal features of tlie plants of this genua ia 
tlie curvatni'e of the cells. This furvatiire is very constant 
for any one species aiid can bo used as a specific character, 
tin; amount of curvature of the outer margin being expressed 
in degrees of arc. The measurement of length in this genua 
i« the straight lino between the apices, and the breadth is 
the diameter across the middle of the ceil. 

Kuntze in his ' Revia. gen. plant.' substituted " Arfhrodia " 
for Cl'isteriuvi. This name was given by Rafinesque (in 
Desv. Journ, 1813, i, p. 235) to some Alga which, from his 
diagnosis, nngbt have been a CI/JMterium, Penium, Doddiitm, 
Pltunjtmnium, CyIindroci/«ti«, Tetmsnionm, or even an Anki- 
nh-iflesviu*. Nordstedt '{in Hedwigia, 1893, Heft 3, p. 148} 
has pointed out that " Artkroilia" must always remain a 
" genus ignotum ot nomen delendum." 

In CI. acutum and a few others the chloroplasta are devoid 
of longitudinal ridgea. 

There ia very little difference between CUMerium and 
certain species of Penium, and it is doubtful whether Peiiium 
Lihifilnln and P. imvicula should not be considered as straisrlit 
species of Cl'i^terutm. 

At the points of division transverse lines (commonly tcnneil 
"sutures") are often seen, and their number denotes tlie 
number of cell-divisions. In some species, in which growili 
takes place after cell-division, these transverse sutures occur 
at different parts of tlie cell. They are useless as specific 
characters, but the trrowth subsequent to division has been 
utilized by Lutkemiiller as a means of subdividing the genus, 

Section A. Cells with a. median girdle (" Gurtelbaud ") or 
cvliudrical piece of cell-wall which arises subaequeut to cell-division 
anil is interpolated between the uew and old semicells. 
• Cells strongly curved, lunate ; cell-wall striated, 

1. CI. Cyuthia. 

2. CI. Logoeine. 

■■i. CI. Archerianum. 

4. CI. porrfrtiim. 

** Cells slitilitlv curved, ventral margin sometimes almost 
sti-aiglit. 
t Cell-wall smooth. 

5. CI. didijmotnciim. 
(i. Gl, macilenfum. 
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ft Cell- wall striated. 

7. CL angiistatum. 

8. CL costatum. 

9. CL regulare. 

10. CL striolatum. 

11. CL intermedinm. 

12. CL Ulna. 

13. CL juncidum. 

Section B. Cells without a median girdle, the adult condition 
being attained on the growth to maturity of the younger semicells. 
* Cells strongly curved, lunate, 
t Cell- wall smooth. 

o . Ventral margin not distinctly tumid. 

14. CL Bianx. 

15. CL Pseudodiame. 

16. CL parvnlum. 

17. CL Jenneri. 

18. CL incurvuin. 

19. CL Venus. 

20. CL calosporum. 

21. CL ehoracense. 
j3. Ventral margin distinctly tumid. 

22. CL LeihleiniL 

23. CL moniliferum. 

24. CL Ehrenhergii. 
ft Cell-wall striated. Ventral margin distinctly tumid. 

25. CL Malinvermanum . 
** Cells slightly curved, ventral margin almost straight or 

slightly concave. 
t Cell-wall smooth. 

fi. Cells lanceolate, gradually attenuated to the poles, 
which are usually subacute. 

26. CL acerosiun. 

27. CL lanceolatum. 

28. CL Lunula. 

29. CL sigmoideum. 

30. CL Siliqua. 

31. CL peracerosum. 

32. CL tittorale. 

33. CL Uimidum. 

34. CL Cornu. 

/3. Cells lanceolate, slightly attenuated to the poles, 
whicli are obtuse or truncate. 
X Poles truncate. 

35. CL abrupt am. 

36. CL toxon. 
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** Polea rouncled and inflated. 

37. Ct. Balmacaren»r. 

38. CI. Seotieum. 
Xlt Poles obtuselv rounded. 

39. CI. punlliim. 

40. CI. monofmaium. 
. Cells narrow and elongate ; apices attenuate, acute 

and generally inctirved. 
J Poles aiightiv rec'urved, 

41. CI. i>rKl<j„y«m. 
JJ Polos incurved. 

42. CI. tirigotvm. 

43. a. graeile. 

44. CI. Lunddlu. 

■ft Cell-wall striated. 

a. Curvature regular; poles suddenly attenuated. 

45. CI. attenuatum, 
(U. Poles slightly recurved. 

4(5. CI. Utrgiiiinn. 

4". CI. Pritchardianum. 

' Cells slightly curved ; pules very much attenuated, acute, 
subacute, or rounded, 
t Cell-wall smooth. 

n. Cells almost straight, much elongated, 

■18. CLj.n.num. 

49. 01. acieulare. 

fi. Cells more or less distinctly curved (rarely 
straight), relatively shorter. 

50. CI. ceraHwn. 
61. CI. aeuiam. 

52. CI. euhulatum. 

53. CI. idioepoi'vm. 

tt Cell-wall striated. 

a. Median portion of cells not (or rarely) ventricose; 
poles incurved. 

54. CI. lineatum. 

(3. Median portion of cells ventricose ; gradually 
attenuated to the poles. 

55. Cl.Eal/eii. 

56. CI. decorum. 

57. Gl. laterale. 
. Median portion of cells ventricose ; suddenly 

'X iuto elongate poles. 

58. CI. Klilzingii. 

59. CI. rostratum. 

60. CI. setaceuin. 
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Section A. 

1. Closterium Cynthia De Not. 

(PI. XI, figs. 1-3.) 

Closterium Cynthia De Not. Desm. Ital. 1867, p. 05, t. 7, f. 71 ; Lund. 

Desm. Suec. 1871. p. 78 ; Cooko, Brit. Desm. 1886, p. 2(5, t. 13, f. 2 ; 

West, Alg. N. Wales, 1890, p. 285 ; Aljr. W. Ireland, 1892, p. 123 ; 

Eoy & Biss. Scott. Desin. 1894, p. 244 ; West & G. S. West, Some N. 

Amer. Desm. 18<K>, p. 237 ; Nordst. Index Desm. 18JK>, p. 96 ; West & 

G. S. West. Alg. S. England, 1897, p. 481 ; Alga-fl. Yorks 1900, p. 51 ; 

Alg. N. Ireland, 1902, p. 24 ; Frt^shw. Alg. Ceylon, ltK)2, p. 140. 
Closterium Archerianum c. Cynthia Klebs, Desm. Ostpreuss. 1879, p. 13, 

t. 1, f. 12, a et c. 
Arthrodia Cynthia Kuntze, Revis. gen. plant. 1891, p. 883. 

Cells small, about 6-10 times longer than their 
diameter, strongly curved, outer margin 120°-14(r 
(rarely 1 70°) of arc, inner margin not tumid, gi*adually 
narrowed to the apices, which are obtusely rounded ; 
pyrenoids 3-0 in each chloroplast ; terminal vacuoles 
generally with one moving granule ; cell-wall finely 
striate, about 14 striae visible across the cell, pale 
yellow or yellow-brown in colour. 

Zygospore globose and smooth. 

Distance between apices 73-160 /x; breadth 11-18/x; 
diam. of zygosp. 28-31 /x. 

England. — Westmoreland! (Bissett). N. Yorks! 
Lancashire! Surrey! Hants! Cornwall! {Marquand). 

Wales. — Capel Curig! {GooheSf Wills), Pen-y-gwryd 
(Boy), Llyn Padam ! , Llyn Idwal ! , and near Conway, 
Carnarvonshire ! 

Scotland. — Sutherland ! , Ross, Inverness ! , Nairn, 
Aberdeen ! , Kincardine, Forfar ! , Perth ! , Dumbarton 
{Boy ^ Bissett). Orkneys {Boy ^ Bissett). 

Ireland. — Galway ! Mayo ! Kerry ! Donegal ! 
Dublin and Wicklow {Archer). 

Geogr. Distrilnition, — France. Austria. Hungary. 
Italy. Norway. Sweden. Denmark. India. Ceylon. 
Sumatra. New Zealand. Australia. East Africa. 
United States. Brazil. 

This is a very well-marked species which could only he 
confused with CI. Jenneri, CL parvulum, or CI. Venns, From 
all these species it differs in the single corpuscle present in 

8 
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the terminal vacuoles and in the striated cell-wall. It also^ 
difEers in its curvature friim CI. Jeitneri and CI. Venvs, and it % 
is relatively broader than CI. parriihim. 

Var. curvatiBBimimi West & G. S. West. (PI. XI, 
9g. 4) 

CI Cynthia var. turraiisnma.n Wert & (t. S. Wost, Stintt, Freshw. ; 
Plankton, 1, 1903, p, 337, 1. 14, f. 3. 

A variety with tlie cells mucli elongated and the J 
apices correspondingly incurved ; each chloroplast with I 
ti pyrenoids; curvature 210° of arc. 

Distance between apices 8Sfi; breadth 12' 5 fi. 

Scotland. — Plankton of Loch a Bhnrsta, Benbecnla, 1 
Outer Hebrides ! 

The curvature of this plant, which occupies 210° of arc, io I 
the greatest curvature known to exist in the genuB. A dis- I 
tance of 102 ;u can be measured along the curvature, although I 
the apices are only 88 /i apart. 

2. Closterium Lagoense Nordst. 
(PI. XI, figs. 5-7.) 

Cloaleninn Lagntnie NortUt. Deain. Brmil. 16T0, p. 20.'!, t. 2, f. 2; Arch, t 
Quart. Joum. Micr. Sci. 1873. p. 213 j Codke, Brit. Deam. 1880, p. 28, I 
t. 12, r. 6; West £ G. S. Weat, Dtwni. Singapore, 1«S7, p. 150; NordBt. \ 
Index Destii. 1896, p. 164. 

Arthrodia LagoenK Kuntite, Bev, jjfen. plant. 1801, p. 683 

Cells small, 6—7^ times longer than their diameter, 
strongly curved, outer margin 1 20°-] 50° of arc, inner 
margin not tumid but sometimes sti-aight in its median 
portion, gradually narrowed to the apices, which are 
slightly dilattsd, obtuse, and suddenly attenuated ; cell- , 
wall finely striate, about 16 strije visible across the 1 
cell, pale yellow or becoming brown in colour; eaohj 
chloroplast with about D pyrenoids in an axile series. 

Zygospore unknown. 

Distance between apices 138-194/x; breadth, 25-28, 

England. — Enbridge Lake, Hants (Um/). 

Ireland. — Galway {Archer). 

Oeogr. Disti-ihUicm. — Singapore. Java (var.). Mad 
gascar (var.). Brazil. 
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3. Closterium Archerianum Cleve. 
(PL XI, figs. 8-10.) 

Closterium Archerianum Cleve, in Lund. Desm. Suec. 1871, p. 77, t. 5, 

f . 13 ; Jacobs. Desm. Danem, 1875, p. 175, t. 7, f . 4 ; Cooke, Brit. Desm. 

1886, p. 27, t. 13, f . 5 ; West, Alg. N. Wales, 1890, p. 285 ; Alg. W. 

Ireland, 1892, p. 123 ; Roy & Biss. Scott. Desm. 1894, p. 243 ; Nordst. 

Index Desm. 1896, p. 50; West & G. S. West, Alg. S. England, 

1897, p. 481 ; Liitkem. Desm. Millstattersees, 1900, p. 3 (sep.) ; West 

& G. S. West, Alg. N. Ireland, 1902, p. 24. 
Closterium Archerianum a. typicum Klebs, Desm. Ostpreuss. 1879, 

p. 13, t. 1, f . 13 K t. 2, f . 1. 
Arthrodia Archeriana Kuntze, Revis. gen. plant. 1891, p. 883. 

Cells of medium size, about 11 times longer than 
the diameter, strongly curved, outer margin about 
123°-145° of arc, inner margin not tumid, gradually 
and regularly attenuated to the apices, which are 
narrow and obtusely rounded ; cell- wall pale yellow or 
brown in colour, striate, striae rather variable, from 8 
to 11 visible across the cell; each chloroplast with 
5 or 6 pyrenoids; terminal vacuoles indistinct, with 
one moving granule. 

Zygospore subglobose and smooth. 

Distance between apices 196-230 /x ; breadth 
18*5-30 /x; diam. zygosp. 36-46 /x. 

England. — Loughrigg and Bowness, Westmoreland ! 
Delamere, Cheshire {Boy). New Forest, Hants ! 
Grunwen Moor, Cornwall ! 

Wales. — Capel Curig and Llyn Padarn, Carnarvon- 
shire ! 

Scotland. — Ross, Aberdeen, Kincardine, Forfar, 
Perth, Stirling, Argyll {Boy Sf Bisseit). Rhiconich 
and Loch Inver, Sutherland ! 

iRELANr). — Mayo ! Galway ! Kerry ! Donegal ! 
Dublin and Wicklow {Archm*) . Antrim I Armagh ! 

Geogr. Distribution. — France. Germany. Austria. 
Norway. Sweden. Denmark. Lapland. Russia. 
India. Java. Azores. 

We give a figure (PI. XI, fig. 1 1) of a coarsely striated form 
of this species which somewhat approaches CI. porrectuvi var. 
angustatum. 



lib BRITISH DESMIDIACEJi;. 

4. CloBterium porrectum Nordst. 

(PI. XI, fig. 12.) 

al"steriv.m pnrrtrtnm PJordst. Desm. BmBil. 1870, p. 303. t. 2, f. I ; Alif. 

Bmail. 1877. p, W; Boot^fcsen, DeHui. Bnisil. 1890, p. Ii:i3. 
Arthrodia pomrtu Kuntze, BeyiB. gisn, plant. 1801, p. 884. 

Cells of medium size, about 12 times longer than 
their diameter, very strongly arcuate, outer margin 
about 1(30° of are, inner margin not tumid, gradually 
and uniformly attenuated to the apices, which are 
narrow and obtusely rounded ; cell-wall pale yellow- 
brown, strongly striate, about (! sti-ige visible acrosa 
the cell. 

Zygospore unknown. 

Distance between the apices 225-370 /t; breailth 
24-30 fL. 

Unknown from the British Islands, 

(leogr. Distnbiition. — Brazil, 

Var. angiiBtatum vni: vmr. (PI. XI, fig, 13.) 

Cells narrower than in the typical form and slightly 
less curved, about 14 or lo times longer than their 
diameter, outer margin about 140-145° of arc ; cell- 
wall brown in colour, 7 strong strife visible across the 
cell. 

Distance between apices 195^; breadth 15"5/*,. 

Scotland. — Near Balallan, Lewis, Outer Hebrides ! 

This variety stsinds iiitermedJato between CI. Arckeriaititm 
CI. porrectuvi, and it bears a great resemblance to some of tlie 
more sparsely striated forms of the former species. 

5. CloBterium didymotocum Corda. 
(PI. XII, figs. 1-5.) 

Closterium didymotocum ConU, in Aim. dc Carlsbad. 183S, pp. 185, 190, 
19a, 30«, t. 5, f. G4, 65 ; Ealts, Brit. Desin. 1»«), pp. IGH-lliU, t. 2H, 
r. 7 o and b ; Arch, in Pritch. Infus. 1861, p. 746, t. 3, f, 31)i KaWnli. 
Flor. Europ. Algnr. Ill, 1868, p. 125; Jacobs. Dcsm. Danoiii. 1875, p. 
17&,t.7,f.6; Dulp. Deam. aubalp. 1877,p. 103,t. 17,f.31-37; Kirohn. 
Alg. Sthk'M. 1^78, p. 138 ( Wolio, Dtsiii. U.S. 1884, p. :W, (. M, f. la, la ; 
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Cooke, Brit. Desm. 188fj, p. 17, t. B.t.Sb and <i j Hansg. Prodr. Algenfl. 

Buhm. 1>IHN, p. 179; HuDptS. Zallm. a. HIiUga11er(« Deam. 188S, p. 110, 

t, 3, f. 29 and 37 : West, Alg. N. Wales, 1890, p, 384 ; Heimerl, Dmhi. 

Alp. ISni, p. 592; West, Al(,'. W. IrelaJtd, 1892, p. 120i JohnBon, Hare 

Dasin. U.S. I, 18&4, p. 280; Boy ft Eesb. Scott. DeBm. 181)4. p. 244; 

NordBt. Index Deain. 1890. p. 107 ; West 4 O. S. West. Alg. S. England, 

1897, p. 479 1 Alga^fi. YorkH. 1000, p. 53 ; Alg. N. Irolaud, 1902, p. 22. 
CI. tubrtctwn Brfb. Alg. FaMse, 1835, p. 59, t. 8. 
CI. BaiUyan-um Br4b. in Jeuner's Flor. Timhridge Wells, 1845, p. six. 
CI. Basis Focke, Phya. Stud. I, 18*7, p. 59, t. 3, f. 31. 
Ct. didymotocvm var. Baitlyanam Breb. in Knlfs' Brit. Desm. 184R, p. lliO, 

t. 28, f. 7 c and d; Babenti. Flor. Europ. Algar. lU. 18(18, p. 125; 

Cooke, Brit. Desm. 1886, t. 8, t.2a.c,t; Hansg. Prodr. Algenil. Bi^hm. 

188S, p. 179. 
CI. onliocernsum De Not. Deam. Ital. 1867. p. 61, t. 6, f . 63 ; Nonlst. 

Norgea Desm. 1873, p. 41 r Koy & Biro. Scott. Deam. 1H94, p. 243. 
Arthrodia didytnaloca Kuntze Revis. gen. plant. 1891, p. 883. 
CloHeTium /rattvm Turn. Froahw, Alg. E. India, 18^, p. 20. 

Colla large, 9-12 times longer than their diameter, 
slightly curved, outer margin from 27° to 32° of arc, 
inner margin very slightly concave or almost straight, 
median portion of cell with subparalle! sides, gradu- 
ally and slightly attenuated towards the apices, which 
are broad and truncate with rounded angles (and 
sometimes very slightly recurved) ; cell-wall reddish- 
brown or yellow-brown in colour, smooth or very 
rarely with traces of a fine striation, with an annular 
thickening of a dark brown colour at each apex ; 
each chloroplast with 5-7 large pyrenoids; terminal 
vacuoles with many moving granules. 

Zygospore unknown. 

Distance between apices (= length) 295-072 /x ; 
breadth 24—18 (i ; breadth of apices 13-20 fi. 

Engird.— "Westmoreland ! {Hnlfo ; Biuftt). W. 
Yorks ! Lancashii'e ! Cumberland I Warwick { Wills) , 
Sussex {Itnlfn). Surrey! {Ralfs). Hants! {llalf^). 
Devon! Cornwall! (Ualfs). 

Wales. — General in Carnarvonshire (at 2,200 ft. on 
Glyder Fach) ! Dolgelly, Merioneth ! 

Si-'OTLAxn. — General! (Roy ^ Blssett). General in 
the Outer Hebi'ides ! 

Ireland. — Mayo ! Galway ! Kerry ! Donegal ! 
Dublin and Wicklow (Archer). 

Geogr. Dlstribidioii. — France. Germany. Austria. 
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Hungary. Italy. Norway. Sweden. Denmax^ 
Lapland in Russia. Faeroes. India. Singaporo (var.). 
East Africa. United States. 

This ia one of the most striking fipocien of tho genus, iind ■ 
is gonorally distributed over th« boggy districts of the British 
Islands. It has in the past received a number of different 
names, largely owing to its variability and to ila periodical i 
incr<>ase in size after division. Tli.e forms whieb have lieeu 
namLid " var. Baillyanitm " are only young individuals before 
the development of the median girdle, which 13 u cylimlrieal ' 
piece of cell-wall interpolated between the two seinicollK, , 
This growth Bubsequeiit to cell-division has given rise to ■ 
many misconceptions with regard to this species. 

The apices are usually thickened and of a darker brown 
than the rest of the cell-wall. Some observers have remarked 
the presence of line striolations, but they must be of very 
rare occurrence. We have examined thousands of specimens 
of this species from all over the world and have never yet 
detected them. 

Var. asperulatum var. iwc. (PI. XII, figs. 6, 7.) 

More sieiidLT than tlie typical form, lieing 12-lt 
times longer than the diameter, rather more attenu- 
ate, apices slightly recurved and not thickened; cell- 
wall colourless, minutely asperulate, being covered 
with somewhat irregular and depressed granules. 

Length 405-418 /x; breadth 28-24 fi. 

England. — New Forest, Hants ! 



6. Closterium macilentum Breb. 
(PI. XII, figs. 8-10.) 

ClofUriam macilentum Brfb. Liato Dosm. 1850, p. 153, t. B, t. 3(i ; Areh. 
in Pritch. Infua. 1861, p, 747; Kabenh. Flor. Europ. Algnr. Ill, 1!«Hh, 
p. 131 1 Uelp. DuBiii. subalp. 1877, p. 107, t. 17, f. (iO-li2 ; Kirchn. Altf. 
Schlea. 187H, p. 137 ; Wollu, Desm. U.S. lH«-t, p. 3», t. (i, f. « ; llniui)!;. 
Prodr. Algena. Bithui. 1888, p. 178 ; Wcat, Aly. N. Wales, IHOO, p. 264 ; 
Uiitw. Flor. ^lonow (iatic. 1892, p. 120 ; Koy H UIbb. Scutt. Ucsin. It&i, 
p. 24fii Noniat. laAax Deam. 1H96, p. 102; West A G. S. West, Sumo 
Dusin. U.S. 1898, p. 2831 Notes Alj;. Ill, 1003, p. » (aop.). 

Arlhrodia macUeala Kuiitzo, Kovis. )^a. plant. 1801, p, 883. 

Cells of medium size, very elongate and luniuw. 
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2-i-40 times longer than their diameter, slightly curved 
towards the extremities, median portion straight with 
parallel sides, inner margin not tumid, gradually 
attenuated towards the apices, which are obtusely 
rounded; cell- wall smooth and colourless; each chloro- 
plast with 8 or 9 pyrenoids ; terminal vacuoles with 
several moving granules. 

Zygospore subglobose and smooth. 

Length 264-722 /x; breadth 11-20 /x; diam. of 
zygosp. 32 /Lt. 

England. — Bnbridge Lake, Hants {Boy). Near 
MuUion, Cornwall ! 

Wales. — Capel Curig, Carnarvonshire ! 

Scotland. — Ross, Inverness, Aberdeen, Forfar, Perth 
{Roy Sf Bissett). 

Ireland. — Dublin and Wicklow {Archer). 

Geogr. DUtrihution. — France. Germany. Austria. 
Norway. Faeroes. India. Japan. United States. 
Brazil. 

7. Closterium angustatum Ktitz. 
(PL XII, figs. 11-13.) 

Closterivbm angustatum Kutz, Phyc. germ. 1845, p. 132 ; Balfs. Brit. 

Desm. 1848, p. 172, t. 29, f. 4; Kiitz. Spec. Algar. 1849, p. 16G; Arch. 

in Pritch. Infus. 1861, p. 749 ; Eabenh. Flor. Europ. Algar. Ill, 1868, 

p. 126 ; WoUe, Desm. U.S. 1884, p. 40, t. 6, f . 21 ; Cooke, Brit. Desm. 

1886, p. 30, t. 11, f. 3 ; Borg. Bomholm. Desm.-fl. 1889, p. 142, t. 6, f . 1 ; 

West, Alg. W. Ireland, 1892, p. 124 ; Schmidle, Beitr. Alg. Schwarzwald. 

1893, p. 89, t. 3, f . 12 ; Eoy & Biss. Scott. Desm. 1894, p. 243 ; Nordst. 

Index Desm. 1896, p. 45 ; West & G. S. West, Alg. S. England, 1897, 

p. 482 ; Alga-fl. Yorks. 1900, p. 54 ; Alg. N. Ireland, 1902, p. 24. 
Closterium speciosum Turn, in Trans. Leeds Nat. Club, 1886, p. 10, t. 1, 

f. 17. 
Arthrodia angustata Kuntze, Bevis. gen. plant. 1891, p. 883. 
Closterium angustatvmi var. suhrecta Schmide, Beitr. Alg. Schwarzwald. 

1893, p. 89, t. 3, f. 12. 
Closterium angustatum forma Eichleri Gutw. Wykaz Glondw Wadow.- 

Makow. 1897, p. 124. 
Closterium angustatum var. speciosum Schmidle, Lappmark Siisswasser- 

algen, 1898, p. 13, t. 1, f. 10. 

Cells of medium size, 14-18 (sometimes only about 
10) times longer than their diameter, moderately- 
curved, outer margin from 4?5° to 51° of arc, inner 
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margin not tumid, griidually but slightly attenuated 
from the middle to each extremity ; apices truucately 
roimdcd or sometimes roumled, often slightly swollen 
and Bubcapitate ; cell-wall reddish -brown in colour, 
generally darker at the apices, costate, with 4 costaa 
visible across the cell, costse frequently subspirally 
ilisposed ; each chloroplast with 4-7 pyrenoids in 
one axile sei'ies; terminal vacuoles with a number 
(12-20) of moving granules. 

Zygospore unknown. 

Distance between apices ( = length) 290— t(l;i fi ; 
breadth l(j— 28 p; breadth of apices 12-15/i. 

KsiiLAND. — Westmoreland I (ftalfs). W. and N. 
Yorks (very scarce)! Lancashire! Sussex (H-alfs). 
Kurrey! {U<illif). Hants' {Benneti), Devon! (UcimcM), 
Cornwall ! (MnrijiiuniJ). 

Wales. — Capel Curig! {Gonke ^ Wills), Pen-y- 
gwryd {lloij), Glyder Fach (at 2,200 ft.), Carnarvon- 
shire ! Ffestiniog and Dolgelly, Merioneth ! 

Scotland.— Sutherland ! , Ross ! , Inverness ! , Aber- 
deen ! , Kincardine, Forfar, Perth ! , Stirling, Argyll, 
Renfrew {U'>ij t^ lii.-^.^i'ft). Kirkcudbright ! Lewis and 
Harris, Outer Hebrides ! 

Ireland. — Mayo! Galway ! Kerry! Donegal! 
Dublin and Wicklow (Archer). 

Geogr. Distribution. — France. Germany. Austria. 
Italy. Norway. Sweden. Denmark. Lapland 
in Russia. India. Java. United States. 

This is a most cliiiraeteristic species by reason of the few 
strong costaj on tlie cell-wiill. It exhibits iniiuh variation 
with rcgaril to its extremities, the poles being trunuate, 
rounded, or even snbcapitate, and the costio are frequently 
dis])osed in a anbspiral manner. The forms most frequently 
met with in the BritiKh Islands possess slightly swollen ex- 
tremities. 

8. Glosterioin costatom Corda. 
(PI. XIII, figs. 1-3.) 
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Infus. 1861, p. 748; Eabenh. Flor. Europ. Algar. Ill, 1868, p. 126; 

Wolle, Desm. U.S. 1884, p. 42, t. 6, f . 19 ; Cooke, Brit. Desm. 1886, p. 28, 

t. 10, f . 3 ; West, Alg. W. Ireland, 1892, p. 123 ; Roy & Biss. Scott. 

Desm. 1894, p. 244; Nordst. Index Desm. 1896, p. 85; West & G. S. 

West, Alg. S. England, 1897, p. 481; Alga-fl. Yorks. 1900, p. 54; 

Alg. N. Ireland, 1902, p. 24. 
CI. doliolatum Breb. in Cheval. microscop. et usage, Paris, 1839, p. 272. 
CI. turgidulum Kiitz. Phycol. germ. 1845, p. 132. 
CI. dilatatum Kiitz. Phycol. germ. 1845, p. 132. 
CI. siriolatum b. costatum Klebs, Desm. Ostpreuss. 1879, p. 14. 
Arthrodia costata Kuntze, Revis. gen. plant. 1891, p. 883. 

Cells of medium size, 6-10 (commonly 7 or 8) times 
longer than their diameter, moderately curved, outer 
margin from 90° to 98° of arc, gradually attenuated 
towards the apices, which are rounded, truncately 
rounded, or rounded-conical ; cell- wall reddish-brown, 
costate, with 6-8 costaB visible across the cell ; each 
chloroplast with 6-7 pyrenoids in one axile series ; 
terminal vacuoles with numerous moving granules. 

Zygospore globose or ovoid-globose, smooth. 

Distance between apices 340-405 /x; breadth 48-66 /x; 
diam. of zygosp. 100-1 20 /x. 

England. — Cumberland ! Westmoreland ! (Ralfs). 
W. and N. Yorks ! Cheshire {Ron). Leicester {Itoii). 
Warwick ( WilU) . Oxford ! Gloucester {Ualfs) . Essex ! 
Middlesex ! Sussex {Balfs). Surrey ! {Ualfs). Hants ! 
{Balfs). Devon ! Cornwall ! (Ualfs). 

Wales. — Fairly general ! 

Scotland. — General ! {Boy Sf Bissett). Outer Heb- 
rides ! Shetlands ! 

Ireland. — Mayo ! Galway ! Kerry ! Donegal ! 
Dublin and Wicklow (Archer). Antrim ! 

Geogr. Distribution. — France. Germany. Austria. 
Hungary. Italy. Norway. Sweden. Denmark. 
N. and S. Russia. Faeroes. Greenland. United 
States. 

This is a characteristic species which exhibits a certain 
amount of variation. The number of costa? visible across the 
cell is usually six, but there may be as few as five or as many 
as eight, and occasionally the cell-wall is punctate between 
the costae. The apices of the cells are generally angularly 
rounded and are often of a deeper colour than the rest of the 
cell- wall. 
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9. CloBterium regulare Bri5b. 
(I'l. XIII, Hgs. -Mi,) 

CiaaUrUm reuuUru liri'U Liatu Duaiii. lh,*.II, p. IIN, t. a, 1. a:. ; Kul*iili 
Plor, Eurni). AIbbf. Ill, 1868, p. 126 ; Nordst. Freaiiw. Alg, N. ZliU. 
1888, p. 78; RDy A HiM. Scott. Diwni. 1HB4, p. 2*(; Nordat. Indut 
DuHiu. 18IW, p. 223 { West ft G. S. West, Alg. S. EugUad, IHtIT, 
p. 481 ! i'nwhw. Chlorophy. Koh Chuiig, 1001, p. 82. 

C'liilcrjuni itriatalnm a Klet», Deam. UHtpreiUK. IHTS>, p. 14, t. 2, f. 2. 

Artkrudia retpUitrii Kantzo, Hevis. gen. pliuit. IStll. p, HH-i, 

Colls of medium size, about '.' times long;ei" than the 
diameter, moderately curved, uuter margin from (Hf 
to 8()° of arc, inner margin not tumid, gradually 
attenuated towards the apices, which are somewhat 
elongated and truncately or angularly rounded ; cell- 
wall pale yellow-brown in colour and costate, with 
11-12 costfH visible across the cell; each ckloropliist 
with about 5 pyrenoids; terminal vacuoles with a 
unuiber of moving grannies. 
Zygoapore unknown. 

Distance between apices 22(J-28U fi; breadth 24-33 /i; 
bi-oadth of apices (5-9 fi. 

EN'tJiANn. — Puttenham Common, Surrey (small 
forms) ! 

ScoTL.\ND. — Near Kingsliouse, Argyll {Ituij ^ BUnett). 
Gmijr. Dldriliiitiuii. — France. Norway. Lapland 
in Russia. India. Siam. Australia. West Africa. 

This raru spccius occupies u position iiituniiL'diutu IjctwL'uii 
Ct. coslalum and CI. etrwlatuiu. It is distinguished from thi- 
former by its somowhat smaller size, moru attenuated apiciis, 
and by the greater number of costae ; from tlif3 latter it differs 
iu its more attenuated and relatively narrower apices, and by 
the presence of 11 or 12 visible costaj instead of 14 or more 
striolations. The isostie of CI. regulare are of about the same 
strength as those of CI. costal iim, but aro much closer together ; 
they are inueh stronger than the strias of CI. atriolatum. 

lu. Closterium striolatam Khrenb. 
(PI. XIII, figa. 7-10.) 

( Ehrunb. Entwiuk. Lubi.'nili!. J. Infus. IH'32, {>. tiN i 
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1848, p. 170, t. 29, f. 2 a-g; Arch, in Pritch. Infus. 1861, p. 749, t. 2, 

f. 2 and 6 ; Babenh. Flor. Europ. Algar. Ill, 1868, p. 242 ; Kirchn. Alj?. 

Schles. 1878, p. 139 (a. genuinum) ; Gay, Mon. loc. Conj. 1884, p. 76 ; 

Wolle, Freshw. Alg. U.S. 1887, p. 24, t. 55. f. 5-8 ; Cooke, Brit. Desrn. 

1886, p. 29, t. 11, f. 1 ; Hansg. Prodr. Algenfl. Bohm. 1888, pp. 180 and 

242 ; Hauptfl. Zellm. u. HOl^allerte Desm. 1888, p. 99, t. 3, f . 28 ; West, 

Alg. W. Ireland, 1892, p. 124 ; Roy & Biss. Scott. Desm. 1894, p. 249 ; 

Nordst. Index Desm. 1896, p. 242 ; West & G. S. West, Desm. Singa 

pore, 1897, p. 159; Alg. S. England, 1897, p. 481 ; Some Desm. U.S. 

1898, p. 284; G. S. West, Variation Desm. 1899, p. 380; West & G. S. 

West, Alga-fl. Yorks. 1900, p. 55 ; Alg. N. Ireland, 1902, p. 24 ; Fresliw. 

Alg. Ceylon, 1902, p. 137. 
CI. striolatum var. tumidum Babenh. Flor. Europ. Algar. Ill, 1868, p. 126 ; 

De Toni, Syll. Algar. 1889, p. 826. 
CI. striolatum a. typicum Klebis, Desm. Ostpreuss. 1879, p. 14, t. 2, f. 4rt. 
CI. striolatum var. orthonotum Boy, Freshw. Alg. Enbridgt* Lake and 

Vicin. 1890, p. 336 ; West, Alg. W. Ireland, 1892, p. 124 ; Roy & Biss. 

Scott. Desm. 1894, p. 249 ; West & G. S. West, Alg. S. England, 

1897, p. 481 ; Alga-fl. Yorks. 1900, p. 55. 
Arthrodia striolata Kuntze, Revis. gen. plant. 1891, p. 884. 

Cells of medium size, 8-12 times longer than their 
diameter, moderately curved, outer margin from 39° to 
69° of arc, inner margin concave, never tumid, but 
sometimes straight in the middle, gradually attenuated 
to the apices, which are broad and truncate with 
poimded angles ; cell- wall yellowish or yellowish-brown 
in colour, striated, with 14-21 striaB visible across the 
cell ; each chloroplast with about 6 ridges and an 
axile row of 5-7 pyrenoids; terminal vacuoles with 
many moving granules. 

Zygospore globose and smooth, often enveloped in a 
copious mucus. 

Distance between apices (= length) 235-478 /x; 
breadth 22-53 /x; breadth of apices 10-14 /x; diam. of 
zygosp. 65 /x. 

England. — Cumberland ! Westmoreland ! (Iialfs). 
W., N., and E. Yorks ! Lancashire! (Iialfs). Cheshire 
(Balfs). Leicester (lioi/). Warwick (Wills). Herts 
(Hasmll). Suffolk! Middlesex! Kentl (Iialfs). Surrey! 
(Balfs). Sussex (Balfs). Hants ! (Balfs). Devon ! 
Cornwall ! (Balfs). 

Wales. — General and abundant (at 2,200 ft. on 
Glyder Each) ! 

Scotland. — General ! (Boff ^ Bissctt). Common in 
Outer Hebrides I Orkneys ! Shetlands ! 
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Ike LAND.— Mayo ! Galway ! Kerry I Donegal 1 
Dublin and Wicklow (Archer). Londonderry ! Down 1 
Antrim ! 

Gcogr. Dittribution. — Generally distributed in Europe. 
Faeroes. Greenland. Spitzbergen. Nova Zembla. 
India. Ceylon. Burmah, Singapore. Java. Central 
China. Japan. New Zealand. East Africa. United 
States. Brazil. 

Cousidcritig the wido distribution of this species it esliibitg 
little variatiun. Hpecimena from different localities may vary 
in their comparative length and breadth and also in the relative 
breadth of the apices. Sometimes the apices are a littlo 
inflatud, bnt tliia is not a common feature. The striolations 
vary from 13 to 17 in 20 n. In many of the mountain forms 
the coII-wall is almost colourless. The curvature is some- 
what variable but is never very great. In some forms the 
central portion of the coll is straight and the apices are con- 
siderably curved, but considering the large number of inter- 
mediate states the name " var. ortfionotum," given to this 
form, by Roy, is not warranted. 

Thu striolations are not very strong and towards the 
oxtrt'inities they become reduced in number, a character 
found ill mnny striolnted Clnsh.ria. This is brontrht jiboiil 
either by the gradual fading out of a few of the btriolatioiis 
or the fusion of some of them before they reach the ape.\. 
The cell-wall between the striolations is often minutely 
punctulate. 



Forma recta West. (PI. XIII, fig. 17.) 

Cf..»(erium striolatv.ra forma recta West, Alg. N. Waits, 1890, p. 2So, 

t. 0, f . as. 

Cells straight and symmetrical around a longitudinal 
axis. 

Length 216 /i; breadth 33 ft. 

Wales. — Llyn Padam, Carnarvonshire ! 

Lagerheim has suggested (Nuova Notarisia, 11, p. 30) that 
this form is a species of Penium, but this is not so. Except 
for its straiglitness it is a tyf)ical CI. strialiUum. 
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n. CloBterium intermedium Rulfs. 
(PI. XIV, figs. 1-.^.) 

CUiUrivm intermtdium Ralfs, Brit. Deam. ISiH, p. 171, t. 2!l, f. 8 and 

t.2h; Aroh. in Pritch. Infus. ISSI , p. 1*9 ; Lund. Deam. 8aec. 18Tl. 

p. 77i Cooko, Brit. Opsm. IBHfi. p. 20. t. 11, f. 2 it. 15,f. BjGutw. Flor. 

OloQ. Okolic Lwowa, 18»1, p. 34; Wcat, Alg. Untf. Lnte DUtr. 1S»Z, 

p. 720; Bo; & Biag. S<^ott Duem. 1(194, p. 24u; Nordst. Index Dosni. 

180G, p. 148; Wtiat & a. S. Went, A.\g. S. Ent(tand, 1NV7, p. 482; 

AlKO-fl- Yorks. 19(10, p. 55 ; Alf;. N. Ireland, 19(12, p. 24 ; Frt'ahir. Al^- 

feylon, 1902, p. 137. 
P C(. »u|jj«Bri(l««. Do Not. Dcsm. Ital. 1807, p. S), t. 7, f. 08. 
CI. a-Holalum h. tlongatvm Buhcah. P\m: Europ. AVar. Ill, JWW, p. 135 ; 

Kirchn. Alg. Sehlea, 1878, p. 139 ; Uiinag. Prudr. Al(ftnfl. IWhiii. 1SK8, 

p. 242. 
CI. mtdii-wdmi Weat, Dosin. Maaflnchuaaetta, 18Ri>, p. 17, t. a, f. ](i. 
ATthrodia intermedia Kuntxc, Rcvis. ^n. plant. 1891, p. 864. 

Cells of medium size, 1 2-1 5 times longer than their 
diameter, moderately curved, oittor margin from 36° to 
45° of arc, inner margin slightly concave, not tiimiil but 
sometimes straiglit in the median portion, gradually 
attenuated towards the apices, which are truncate with 
rounded angles; cell-wall pale yellow or yellowish- 
brown in colour, strongly striated, with 8-10 visible 
striie across the cell; each chloroi)Inst with 5 or (i 
pyrenoids; terminal vacuoles with one large moving 
granule or a few smaller ones. 

Zygospore globose and smooth. 

Length 234^65/1; breadth 16-31/i; breadth of 
apices lO-U'u/i; diam. of zygosp. 38-5-lfi. 

England. — Cumberland 1 Westmoreland ! {JHnsfitl). 
W., N., and E. Yorka! Cheshire (lioii). Lpicester 
(Rf>!l). Warwick (WilU). Surrey! Hants («.-(/). 
Devon ! (liemiett). Cornwall ! (M-ivpiaud), 

Wales.— Bettws-y-coed (Itoy), Capel Curig ! {Cooke 
^ Wills), Glyder Fawr {Roy), near Dolbadarn Castle 1 , 
Llyn Padarn, Carnarvonshire ! Dolgelly, Merioneth 
(Ralfs). 

ScoTiASD. — Sutherland ! , Ross, Inverness I , Nairn, 
Aberdeen, Kincardine, Forfar, Perth ! , Stirling, Dura- 
barton, Argyll, Renfrew, Arran ; zygospores from Fj'vic, 
Aberdeen {ttoii .(■ BijisHI). Kirkcudbright ! Lewis, 
Harris, and Benbecula, Outer Hebrides ! Orkneys I 
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Donegal ! 
AiTuagh ! 



Ibei.iVND.— Mayo ! Galway ! Kerry ! 
Dublin and Wicklow {Archer). Down ! 
Antrim ! 

Geogr. Disfnlmti'Vi. — France. Germany. Austria. 
Poland. Portugal. Norway. Sweden. N. and S. 
Russia. Faeroes. Ceylon. Australia. United States. 
Brazil. 

This specieB is easily diatinguished from the succeeding 
one {CI. Ulnii) by its somewhat greater curvature, its greater 
attenuation towards the extremities, and its much coarser 
striolation. It is distinguished from CI. strtolatum by its 
proportionately narrower cells and by its fewer and coarser 
strife. 

The smallest forma we have observed were from Lough 
Akibbon, Donegal, Ireland: — length 190 /i ; breadth 14 ^; 
breadth of apices 6 ji. In other respects they wei^e absolutely 
typical. 

Var. hibemicum West. (PL XIV, fig. (i.) 

Cloatfriuni inlirm«iii«ni var. hibemiewn West, New Brit. PreRhir. Alg'. 

1894, p. a, t. 1, (. 2 ; West t O. S. Weat, Alg. 8. Enjfland, 1S97, p. 482 : 

Alga-fl. Yorka. 1900, p. 55. 
= CL Merme-Uiim a, li„.i,>im Klebs. Desm. Oatpreiias. I, 2, f. Hi. 

A rather long variety with the median part of the 
cell straight and the apical portions somewhat suddenly 
incurved ; with 9 visible strise, which are rather 
stronger than in the typical form. 

Length 290 /a; breadth 10^. 

Eniiland. — Terrington, N. Yorks ! Puttenham 
Common and near Chapel Wood, Snney ! 

Iiiier.ANii. — Wostport, Mayo! 

Var. sculptum Racib. 

Clnsterium intermedium var. acntpium Eacib. Dosm. Nowe, 1889, p. 75, t. 7, 
t. 19. 

A variety 1.5-17 times longer than the diameter, 
commonly with i) visible strise, each being composed 
of a series of oblong granules (2-3 fi in length). 

Length 456-512/1; breadth 30-32 /a ; breadth of 
apices about 1 b fj.. 

UhlrUiifiiiin. — Bohemia, 
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The typical form of this variety has not been observed 
from the British Islands, but Turner lias described a form 
of it. 



Var. sculptum Racib. forma eboracensis Turner. 

Closterium intermedium var. sculptum Racib. forma eboracensis Turner, 
Desm. Notes, 1893, p. 346, f . 17 ; West & G. S. West, Alga-fl. Yorks. 
1900, p. 55. 

This form differs from Raciborski's in the possession 
of dilated apices. 

Length 410 /x; breadth 21*5 /a; breadth of apices 1 5 /a. 

England. — Strensall Common, N. Yorks {W. B. 
Turner). 

12. Closterium Ulna Focke. 
(PI. XIV, figs. 7-9.) 

Closterium Vina Focke, Phys. Stud. 1847, p. 59, t. 3, f . 30 ; Nordst. Index 
Desm. 1896, p. 265 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 55 ; 
Alg. N. Ireland, 1902, p. 24. 

Closterium directum Arch. Descript. new Cosm., etc., 1862, p. 249, t. 12, 
f. 23 and 24; Rabenh. Flor. Europ. Algar. Ill, 1868, p. 127; Cooke, 
Brit. Desm. 1886, p. 18, t. 8, f. 3 ; Nordst. Freshw. Alg. N. Zeal. 1888, 
p. 69 ; West, Alg. W. Ireland, 1892, p. 120 ; Roy & Biss. Scott. Desm. 
1894, p. 244 ; Borge, Stissw. Chlor. Archang. 1894, p. 14 ; Nordst. Index 
Desm. 1896, p. 110 ; West & G. S. West, Alg. S. England, 1897, p. 482. 

CI. striolatum var. Ulna Jacobs. Desm. Danem. 1875, p. 175. 

CI. intermedium b. directum Klebs, Desm. Ostpreuss. 1879, p. 16, t. 2, f . 17. 

Arthrodia directa Kuntze, Revis. gen. plant. 1891, p. 883. 

Cells of medium size, 16-20 times longer than their 
diameter, very slightly curved, outer margin from 1 5° 
to 23° of arc, inner margin not tumid, almost parallel 
to the outer margin, very slightly attenuated to the 
apices, which are truncate ; cell- wall colourless or pale 
yellow, very finely striated, with 14-20 striae visible 
across the cell ; each chloroplast with 5 or 6 indistinct 
ridges and a median series of 6 or 7 pyrenoids ; 
terminal vacuoles generally with one large moving 
granule. 

Zygospore unknown. 

Length 220-480 /x; breadth 11-22 /x; breadth of 
apices 8*5-12 /x. 
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ENr.i.ANr. — Cocket Moss, Giggleswick Common, bog 
Wo miles S. of Ciapliam, W. Yorka ! Sutton Park, 
Warwick (Wills). Eslier Common and near Chapel 
Wood, Surrey ! 

Walks.— Capel Curig, Moel Siabod, and Glyder 
P'acli, Carnarvonshire ! 

Sriri'LAXD. — Sutherland!, Ross! , Inverness!, Aber- 
ilt'i'ii, Kincardine, Forfar, Perth ! , Arifyll, Arran {Unii t^- 
IJUsfll). Harris and Lewi;, Outer Hebrides! 

IueijVND. — Galway! Ken-yl Donegal! Dublin and 
Wicklow {Airhor). 

Oforf-r. Ih'i^frlhiitvm. — France. Germany. Austria. 
Norway. Swoden. Denmark. Russia. Poland. Faeroes, 
India. Java. New Zealand. United States. 

Some al^olo^iRtfl have confused this spt'cies with CI. ijthr- 
wfdium Ralfs, but those obsprvcrs cannot have seen both 
species, CI. Ulna is much less cun-eil than Gl. intermedium; 
it is rather more elongate and is lens attenuated towards the 
extremities. The Ripjolations of CI. Ulna are exceedingly 
di>licate and from 14 to 20 are visible across the cell, whereRS 
those of CI. iTi/ermpdimn ivre vt-ry strong and nnly 8 to 10 are 
visible. 



1 3. CIOBterinm jnncidum Ralfs. 
(PI. XIV, figs. 10-14.) 

Closlerivm juncidiitn JtJilfa, Brit. Doam. 1848, p. 172, t. 2!», f. C ; Arch, in 
Priteli. Infus. 18GI, p. 74!) ; Rabenh. Flor, E«rop. Altjar. Ill, 1808, 
p, 127 1 Dolp. DcBui. aiibalp. 1877, p. llfi, t. 17, f. ll-14i Kirehn. Alg. 
Schloa. 187H, p. 137 ; Cooko, Brit. Deam. 18HG, p. 30, t. 13, f. 7 ; Hansj;. 
Pro<Ir. Al(,'enfl. BBhrn. 1888, p. 178 ; Boy & Biss. Scott. Desm. 18&t, 
p. 245 1 Nordat. Indei Deam. 1896, p. 151 ; West & G. S. West, Al^. S. 
England, 1897, p. 482 1 AV-ft. Yorka. 1900, p. 56; Alg. N. Ireland, 
1902, p. 24. 

CI. interviedivm o. jnncidvm Kleba, Desni. OetpreuflS. 1879, p. 16, t. 2, 
f. 6 6. 

Arlhrodia juneida Kimt/*, Revie. gen. plant. 1891, p. 883. 



Cells elongate and slender, 24-40 times longer than 
their diameter, straight in the median portion and with 
the margins parallel, towards the apices slightly in- 
curved and attenuated ; apices obtusely rounded ; cell- 
wall brown or reddish-brown, sometimes only pale 
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yellow, striated, with 5-7 visible striae across the cell, 
and with 4-7 pyrenoids in each chloroplast ; terminal 
vacuoles elongated, with several moving granules. 

Zygospore globose and smooth. 

Length 110-330 /x; breadth 4*5-8 /a; diam. zygosp. 
22-24 [i. 

ENGiiAND. — Cumberland ! Westmoreland ! {Rolfs). 
W., N., and E. Yorks ! Lancashire ! Cheshire (Raffs). 
Leicester (Roy). Warwick (Wills). Essex ! Sussex ! 
(Ralfs). Surrey ! Hants ! Cornwall ! (Ralfs) ; zygo- 
spores from Tintagel ! 

Wales. — General in Carnarvonshire (at 2,200 ft. on 
Glyder Each) ! Dolgelly, Merioneth ! 

Scotland. — General! (Roy Sf Bissett). Zygospores 
from Fyvie, Aberdeen (Roy) ; and from Glas Meal, 
Perth ! General in the Outer Hebrides ! Shetlands ! 

Ireland. — Mayo ! Galway ! Kerry ! Donegal ! 
Dublin and Wicklow (Archer). Down ! Antrim ! 

Geogr. Distribution. — General in Europe. Greenland. 
India. Java. Australia. East Africa. United States. 

In the outline of its cells this species very much resembles 
CL gracile Breb. 

Var. brevior Roy. (PI. XIV, figs. 15, 16.) 

Cl. juncidum var. /3 Ralfs, Brit. Desm. 1848, p. 172, t. 29, f . 7. 

CI. juncidum var. hrevior et robustior, Rabenh. Flor. Europ. Algar. Ill, 

1868, p. 127. 
Cl. juncidum var. hrevior Roy, in Joum. Bot. 1890, p. 336 ; Borge Chlor. 

Norska Fimnark. 1892, p. 14. 

Cells relatively broader than in the typical form, 
1 2-20 times longer than their diameter. 

Length 150-275 /x; breadth 12-14 /a; diam. zygosp. 
40-44 /x. 

England. — Midhurst, Sussex (Jenner Sf Ralfs). 

Wales. — Dolgelly, Merioneth (Ralfs). 

Scotland. — Much rarer than the typical form. 

Geogr. Distribution. — France. Austria. Finland. 
United States. 

The striolations of this variety are sometimes very obscure 
and liable to be overlooked. 

9 
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Var. elongatum Roy & Biss. 

CI. JHMiduni vitr. finniialuiii Roj- i Tiiss, Scott. Deam. 1894, p. 245. 

Cells rather large, about :Jti times longer than thej 
diameter. 

Length 355-400 /a; breadth 11-2^. 

SooTiiAND. — General {Roy ij|- Bhixrtt). 

We have never seen this variety from any part of the 
British Tslanda, although Rny appears to have found it fre- 
(]ueiitly in Scotland. 

Srvlim, n. 

14. CIoBterium Dianse Ehrenb. 

(PI. XV, figs. 1-r..) 

? ClotUrium ru/icipi Elirenb. Entwick. LebendB. d. Intiia. 1m;i2, 

Ct. Diana Ehrenb. lufui. 1B:J8. p. 92, t. 6, t. xvii. 1-6 ; Mcnegli. Synops. 
Deam. 1840, p. 2:12 ; Haas. Beit. Freshw, Alff. 1S4G, p. 3T1. t. 84, f. 5 ; 
Ealffl. Brit. Deam. 1848, p. 16S, t. 28, f . S ; Arch, in Pritch. Infus. 1801, 
p. 748; Babenli. Flor. Europ. A\g. III. 1868, p. 1^:1: Cooke, Brit. Vesta. 
1888. p. 28, t. 13, f, 3 ; ? West, Alg. W. Ireland, ISfla, p. 122 -. Hoy & 
Biaa. Scott. Deam. 1894, p. 244 ; Nordat. Index DvBia. 1896, p. 104 : 
Woat 4 Q, S. West, Ale. S. England, 18ff7, p. 481 ; Some Desm. 
U.8. 1898, p. 384; Alga-fl. Yorks. 1900, p. 48; Alg. M, Ireland, 1902, 
p. 23. 

Cl.atwninaittm Kfits. Phyo. fi^enn. 18*6, p. 130 1 Rabenh, Flor. Europ. 
Algar. in, 1888, p. 133] Wittr. Gotl. Ol. aStv. Alg. 1872, p. 64, t. 4, 
f. 18 1 Wolle, Deam. U.S. 1884, p. 44 ; Do Toni, Syll. Alg. 1880, p. 810. 

CI. DianK a. lypicvm Kleba, Deam. Oatprousa. 1879, p. 11, t. 1, f. 10 
f. 13 fc. 

Arthrodia Diarue Kiintite, Eevis. Ken. pliint. 1N91, p. 883. 

A. luinninata Kontzi', l.o. 



Cells of medinm size, usually 10-12 times longer 
than their diameter, strongly curved, outer margin 
about 112°-130° of arc, inner margin scarcely or very 
slightly tumid, gradually and gracefully atteiniated 
towards the apices, which are obtusely rounded ; dorsal 
margin at each apex obliquely tnincate and thickened; 
cell-wall smooth and of a reddiah-brown colour ; cbloro- 
plasts obscurely ridged, containing a single series of 
five or six pyrenoids; terminal vacuoles with many 
moving grannies. 

Zygospore globose and smooth, 

Distance between apices 270-380 /i. ; breadth 1 G-36 fi ; 
breadth of apices abmit 6 /j. ; diam. zygosp. 3G-52 fi. 



n 
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England. — Cumberland ! Westmoreland (at 2,400 ft. 
on Helvellyn) ! W., N., and E. Yorks (zygosp. from 
Markington, W. Yorks) ! Lancashire ! Cheshire 
(Rdlffi). Lincolnshire! Suffolk! Essex! Cambridge! 
Warwick {Wills). Surrey ! Sussex (Rnlfs). Hants ! 
{Bennett). Devon! {Bennett). Cornwall! {Itnlfs). 

Wales. — Fairly general in the north ! 

Scotland. — General ! Zygospores from Coul in 
Ross; between Loch Kinnord and Cambus O'May, 
Aberdeen ; Loch Lundie, Perth {Boi/ ^' Bissett). General 
in the Outer Hebrides ! Orkneys ! Shetlands ! 

Ireland. — Mayo ! Galway ! Kerry ! Donegal ! 
Dublin and Wicklow {Archer). Antrim! Down ! 

Geogr. Distribution. — Franco. Germany. Austria. 
Galicia. Hungary. Italy. Portugal. NorAvay. Sweden. 
Denmark. Bornholm. Finland. N., S., and Central 
Russia. Faeroes. Iceland. Nova Zembla. Spitz- 
bergen. Greenland. Siberia. Central China. Japan. 
Ceylon. Siam. Java. Australia. New Zealand. 
Central and E. Africa. United States. W. Indies. 
Brazil. Uruguay. 

Some forms of this species have been noticed in which the 
cell-wall was finely punctate, and others in which it was dis- 
tinctly granulate. The granules were large, but only of 
slight elevation. 

Var. axcuatum (Br^b.) Rabenh. (PI. XV, figs. 21, 22.) 

Closterium arcuatum Breb. in Kalfs' Brit. Desm. 1848, p. 219; Br6b. 

Liste Desm. 1866, p. 149, t. 2, f. 38 ; Lund. Desm. Stiec. 1871, p. 80; 

Roy & Biss. Scott. Desm. 1894, p. 243; Nordst. Index Desm. 1896, p. 50; 

West & G. S. West, Alga-fl. Yorks. 1900, p. 49. 
CI. Dianw var. arcuatum Rabenh. Flor. Europ. Alg. Ill, 1868, p. 133 ; 

Hansg. Prodr. Algenfl. B5hm. 1888, p. 181 ; Gutw. Flor. Glon. Okolic 

Tarnopola, 1894, p. 80 ; Nordst. Index Desm. 1896, p. 105. 

About 10 times longer than the diameter, slightly- 
smaller and more strongly curved than the typical form, 
outer margin 140°-~152 of arc; cell-wall of a pale 
yellow colour. 

Distance between apices 129-290 /a; breadth 18-25 /x; 
breadth of apices 6-7 /x; diam zygosp. 27-29 /a. 
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ENfiLAND. — Skipwith Common, E. Yorks! Dew 
mere, Cheshire [Roij). Bnbridge Lake, Hants {lioy)^^ 

Walks. — Cajiel Curig, Carnarvonshire {Rmj)- 

SruTi.AND. — Siitherlaiid, Ross, luvornesa, Aberdeen, 
Kincardine, Forfar, Perth, Fife ; zy^spores from 
Fyvie, Aberdeen, and Cammie, Kincardine {Ti(>]i). 

Geogr. Di«lribntioii.- — France. Germany. Ansti-ia. 
Norway. Sweden. India. New Zealand. E. Africa. 

This variety differs from typical CI. Dlaitm only in ita 
greater degree of curvature. The apicLO of the cells are 
identical iu character with those of the t3'pe form, niid the 
cell-wall ia faintly coloured. The zygo.sporea arc gUibopp and 
smooth. It is very rarely met with even though tj-pical CL 
Dianie is abundant in many districts. 

10. CloBteriuni Fseudodianse Hoy. J 

(PL XV, figs. 7, 8.) I 

Closterixim Pseudodiana: Ruy. Duani- Alfurtl DUtrict, 1890, p. 201 j Koy fcl 
Bias, Suott, DoBm. 1894, p. 248, t. 1, f. 4 {1803) ; Nordst. Indt'i Vegm. 
1891), p. 308 ; WBHt & G. S. West. Alg. S. England, 1897, p. 481 ; Alga- 
fl. Yorks. 1900, p. i0 : Lfitkcm. Desiu. MillstSttereeeB, 1900, p. 5. 

Cells of medium size, 14-20 (commonly 16-18) times 
longer than their diametei", moderately curved, outer 
margin 78''-88'' of arc, inner margin almost straight in 
the median part of the cell, gradually attenuated to- 
wards the apices, which are narrow and obtuse, with 
a slight thickening on tlio dorsal margin ; cell-wall 
smooth, colourless, or yellowish -brown ; chloroplasts 
obscurely ridged, with a single series of 5 or G pyrenoids ; 
terminal vacuoles with several moving granules. 

Zygospore unknown. 

Distance between apices 192-25:3 /i; liroadtli 12-1 4 /x; 
breadth of apices 2*6-3^. 

EN(:iT,Asn. — Roundhay Park, Leeds ; Cocket Moss, 
near G iggleswick, W. Yorka ! Delamere, Cheshire 
(Roy). Thursley Common, Suri*ey ! 

ScoTiiAND. — Ross, Aberdeen, Kincardine, Porfar, 
Perth, Argyll (-/?",'/)■ Loch Shin, Locli Inver, and 
Rhiconich, Sutherland ! Skye in Inverness! 

Irelaku. — Adrigolc and Glen Caragh, Kerry ! 
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Geogr. Distribution. — Austria. Ceylon. Madagascar. 
E. Africa. 

This species is distinguished from CL Dianse by its curva- 
ture and its smaller size. The apices are also relatively 
narrower than in CL Dianas, although according to Roy they 
possess the oblique thickening found in that species. This 
character is, however, variable in (7Z. Pseudodianm, and is 
often entirely absent. 

It is a very rare species of the genus except in certain areas 
of the north-west of Scotland. The Austrian specimens 
recorded by Liitkemuller are of somewhat smaller size and 
have broader apices. 

1 6. Closterinm parvulum Nag. 
(PL XV, figs. 9-12.) 

Closterium parvulum Nag. Gatt. einz. Alg. 1849, p. 106, t. 6 C, f . 2 (in part) ; 
De Bary, Conj. 1858, p. 41, 42, 48-51, t. 5, f. 14-23 ; Kabenh. Flor. 
Europ. Alg. Ill, 1868, p. 134; Kirchn. Alg. Schles. 1878, p. 141 ; WoUe, 
Desm. U. S. 1884, p. 45, t. 7, f . 7, t. 8, f . 16 ; Hansg. Prodr. Algenfl. 
Bohm. 1888, p. 182 ; De TodI, Syll. Alg. 1889, p. 841 ; Liitkem. Desm. 
Attersees. 1893, p. 543 ; Roy & Biss. Scott. Desm. 1894, p. 247 ; West 
& G. S. West, New and Int. i^shw. Alg. 1896, p. 151 ; Nordst. Index 
Desm. 1896, p. 196; West & G. S. West, Alg. S. England, 1897, p. 481 ; 
G. S. West, Algor-fl. Cambr. 1899, p. 112; West & G. S. West, Alga-fl. 
Yorks. 1900, p. 49 ; Alg. N. Ireland, 1902, p. 23 ; Scott. Freshw. Plank- 
ton, I, 1903, p. 525. 

Arthrodia parvula Kuntze, Revis. gen. plant. 1891, p. 884. 

Cells small, 9-15 times longer than their diameter, 
strongly curved, outer margin 120^-140'^ of arc, inner 
margin not tumid, gradually attenuated to the apices, 
which are acutely rounded; cell-wall smooth and 
colourless (rarely yellowish -brown) ; chloroplasts with 
about five ridges and a single series of 3-6 pyrenoids ; 
terminal vacuoles with several moving granules. 

Zygospore ellipsoid or subglobose, smooth. 

Distance between apices 96-121 fi; breadth ll-14*5/ji; 
breadth of apices about I'Ofi; length of zygospore 
30-40 jM ; breadth of zygospore 26-34*5 /a. 

En(;land. — Cumberland ! Westmoreland (with zy- 
gosp.) ! W. (with zygosp.), N. (with zygosp.), and E. 
Yorks ! Lancashire ! Essex ! Cambridge ! Middle- 
sex ! Surrey (with zygosp.) ! Kent ! Hants ! Devon ! 
Cornwall (with zygosp.) ! 
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Wales. — General in Carriarvonshiru {up to 3,000 ft. ' 
on Snowdon) ! Merioiif.'tli ! 

SaiTi-AND. — Ross, Inverness!, Aberdeen (with! 
/.ygosp.), Kincardine, Perth ! , Stirling, Fife (Boi/ ^ 
limeft). Dumfries ! Kirkcudbright ! Ayr (with 
zygosp.) ! Caithness! Sutherland! General in than 
Outer Hebrides ! Orkneys ! Shetlands ! 

IfiELANLi. — Donegal ! Mayo ! Galway 1 Kerry 1 
Londonderry ! Armagh I Wicklow ! 

Geogr. Distnhiitiun.— France. Germany. Switzer-^ 
land. Austria. Galicia. Hungary. Spain. Norway. 
Sweden. Denmark. Finland. N., H., and Central ! 
Russia. NovaZembla. Greenland. Siberia. Japan. 
Ceylon. Siam. Sumati-a, Java. Samoa. Austi-alia. 
Central and E. Africa. United States. Brazil. 
Ecuador. Patagonia. 

Tliia Desniid is not more than about iialf the size of CI. , 
Diatim and is of a stouter aspect. The apices are also ratliw J 
more acute. Nagoli described the cell-wall as being very fini*ly J 
striated, hut as we invariably find it perfectly smooth and 1 
folourk'sf, we arc iiicbnod to bt'lieve that lio iiu'liuled uiore 
than Olio species in his observations. 

Var. angustum West & G. S. West. (PL XV, figs. 
1.?, l-l.) 

Cl. jmruufuni vnr. angustum Wcat & ii. S, Wyst, Notfs Al|;. II, 1906,1). 2«0, 
t. 412, f, 8i Wuat & G. S. Woat, Al^-a-fl. Yorka, HHXI, p. if}; Uorgc. 
Alg. eret. Kegnt-U. Expeil., II, Deaniid. 1903, p. 79. 

Cells a little smaller and narrower than in the 
typical form. 

Distance between apices !)4-l02/i; breadth "-"/i. 
Bnglakii. — Pihnoor, N. Yorka ! 

Gij'Mji: Dhtriliutiou. — Brazil. Paraguiiy. 

] ~. Closterium Jenneri RuH's. 
(PI. XV, figs. 23-2o.) 
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134 ; Kirchn. Alg. Schles. 1878, p. 140 ; Wolle, Desm. U.S. 1884, p. 44, 
t. 7, f . 5 ; Cooke, Brit. Desm. 188(5, p. 24, t. 13, f . 4 ; Hansg. Prodr. 
Algenfl. Bohm. 1888, p. 242 ; De Toni, Syll. Alg. 1889, p. 843 ; West, 
Alg. W. Ireland, 1892, p. 122; Borg. Ferskv. alg. Ostgronl. 1894, p. 11, 
t. 1, f . 2 ; Eoy. & Biss. Scott. Desm. 1894, p. 245 ; Nordst. Index Desm. 
1896, p. 150; West & G. S. West, Alg. S. England, 1897, p. 481; Alga-fl. 
Yorks. 1900, p. 49; Alg. N. Ireland, 1902, p. 24; Scott. Freshw. 
Plankton, I, 1903, p. 525. 

CI. Dianse c. Jenneri Klebs, Desm. Ostpreuss. p. 12, t. 1, f . 12 h, f . 13 a. 

Arthrodia Jenneri Kuntze, Bevis. gen. plant. 1891, p. 883. 

Cells small, 8-12 times longer than their diameter, 
strongly curved, more so towards the extremities than 
in the median portion, outer margin 150^-175° of arc, 
inner margin not tumid, sometimes almost straight for 
a short distance in the middle, gradually attenuated to 
the apices, which are obtusely rounded ; cell- wall smooth 
and colourless; chloroplasts with four or six ridges, 
and with 1-6 pyrenoids in a single series ; terminal 
vacuoles with one or two large moving granules. 

Zygospore oblong-ellipsoid, smooth. 

Distance between apices 48-94 /a; breadth 7-14 /a; 
breadth of apices 2*5-5'5 fi ; length of zygosp. 30-37 fi ; 
breadth of zygosp. 20-30 fi. 

England. — Cumberland ! Westmoreland ! (Bissett). 
W., N., and B. Yorks ! Lancashire ! Leicester (Roy). 
Surrey ! (Ralfs). Sussex {Half a). Hants ! {liaJfs). 
Devon! Cornwall! {lialfs). 

Wales. — General in Carnarvonshire ! Ffestiniog, 
Merioneth ! Holyhead, Anglesey ! 

Scotland. — Sutherland ! , Ross, Aberdeen, Kincar- 
dine, Forfar ! , Perth ! , Argyll, Arran {Roi/ ^ Bissett). 
Ayr ! Dumfries ! Lewis and N. Uist, Outer Hebrides ! 
Shetlands ! 

IiiELAND. — Donegal ! Mayo ! Galway ! Kerry ! 
DoAvn ! Antrim ! Dublin and Wicklow {Archer). 

Geogr. Distribution. — France. Germany. Galicia. 
Hungary. Italy. Spain. Norway. Sweden. Born- 
holm. N. and S. Russia. Faeroes. Nova Zembla. 
Greenland. Siam. Java. Central and E. Africa. 
Azores. United States. Brazil. 

CI. Jenneri is easily distinguished from CL parvulum by its 
stronger curvature and by its more robust extremities. From 
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CI. Voiiui it is ilistiiiguishud by tho straighter median portitm 
of the coll, by tho thicker and more rounded a|)it:es, and by 
its proportionately greater length. It also differs from both 
these species in the nature of the tonninal vacuoles, ivhidi 
contain only one or two large moving granales. 



Var. robnstum G. S. West. (PI. XV, 



. 26, 27.) 



Cl. Ja<Mri vur. rohuttum G. S. W<«t, Ali,-n-fl. Caml)c. IWHI. p. 112, t. 3W!. 
f. l)i WoHt t U. 8, West. Algu-ll. YoctH. IWX}, p. 50; West A G. 8. 
WeHt, Ala. N. Ireltuiil, 1902, p. Si [emineously reported as "var. 
cruMum " J^ 

Stoutor tban the typical form, scarcely attenuated 
towards the broadly obtuse apices. 

Distance between apices (i 1-77 /a; brcadtli 12'"t^; 
breadth of apices about 0— 7'5/i. 

Enulanii. — Pilmoor, N. Yorks ! Twenty-foot liiver, 
between Marcli and Guyhirne, Cambridge I 

Ibelam d. — North of Newcastle, Down ! 



18. Closterium incurvum Dreb. 



(PI. XV, figs. 



-30.) 



CloaUrinm iitcurvnm Krtb. Listc Doain. 185H, p. 150, t. 2. f. 17 ; Aroli. hi 
Tritiili. Intus. 1«!>1, p. 7ks ; Kabonh. Flor. Eurup. Alh'ar. ill. IwiN. 
p. I:i5 i Utlp. UuBiii. subiilp. 1N77, p. 102, t. 17, (. na-HT ; Di' Tutii, Syll. 
Al},'. 1H8U, p. a'U ; Kvy A Bias. Scutt. Dl'SIU. ISM, p. 24o ; NorUHt. lu<li.-x 
IX-am. IblHi, p. 144 ; Wt-at & O. S. West. Alga-ll. Yorku. I'JUO, p. M ; 
Alt'. N. In/land. 1002, p. 24. 

Ci. Leiblcinii Kutz. b. minus Rabcnh. Flor. Europ. Al)^r. Ill, lH(i8, 
p. 132. 

Cl. Diana o. in^tinium Klebs, Dosm. OBtprciias. 1871), p. 12. t. 1, f. 14 «, 6. 

Cells very small, o-7 times longer than their diameter, 
strongly curved, outer margin about 180° of arc, inner 
margin not tumid, strongly attenuated towards the 
apices, which are iicnte ; cell-wall smooth and colour- 
less; eldoroplast.-* with several small pyrenoid.s in one 
series; terminal vacuoles with several small moving 
1,'raiudes. 

Zygospore gloljoso and smooth. 

Distance between apices o2-()-i fj. ; breatlth 1 U'u-14 fj.. 

Enolakd. — Pilmoor, N. Yorks ! Dclamcre, Cheshire 
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{Roy). Enbridge Lake, Hants (-Bo//). Cornwall 
(Marqitand). 

Wales. — Capel Curig (Boy). 

Scotland. — Sutherland, Ross, Inverness, Nairn, 
Aberdeen, Kincardine, Forfar, Perth, Stirling, Dum- 
barton, Fife {Roy ^ Bissett). Shetlands ! 

Ireland. — Lough Akibbon, Donegal! Carrantuohill, 
Kerry ! 

Geogr. Distributmi. — France. Galicia in Austria. 
Italy. Sweden. Ceylon. Australia (var.). E. Africa. 

Some specimens of this species possess a very slight 
depression or concavity on the outer margin close to the apex. 
It is a rare Desmid. 

19. Closterium Venus Kiitz. 
(PI. XV, figs. 15-20.) 

Closterium Venus Kiitz. Phyc. germ. 1845, p. 130 ; Ralfs, Brit. Desm. 1818, 

p. 220, t. 35, f . 12 ; Kutz. Spec. Alg. 1849, p. 164 ; Rabenh. Flor. Europ. 

Algar. Ill, 1868, p. 134 ; Wolle, Desm. U.S. 1884, p. 4-t, t. 7, f. 6 ; Hansj;. 

Prodr. Algenfl. Bohm. 1888, p. 182 ; De Toni, Syll. Alg. 1889, p. 840 ; 

West, Alg. W. Ireland, 1892, p. 123 ; Eichler & Gutw. Nonn. spec. alg. 

nov. 1894, p. 163, t. 4, f . 3 ; Koy & Biss. Scott. Desm. 189-1., p. 249 ; 

Nordst. Index Desm. 1896, p. 267 ; West & G. S. West, Alg. S. England, 

1897, p. 481 ; Alga-fl. Yorks. 1900, p. 50 ; Alg. N. Ireland, 1902, p. 23 ; 

Scott. Freshw. Plankton I, 1903, p. 525. 
CI. Dianx a. Venus Klebs, Desm. Ostpreuss. 1879, p. 12, t. 1, f. 14 c, c. 
Arthrodia Venus Kuntze, Re vis. gen. plant. 1891, p. 884. 
Closterium trochiscosporum West & G. S. West, New and Int. Freshw. 

Alg. 1896, p. 151, t. 3, f . 16-20 ; West & G. S. West, Alg. S. Engliind, 

1897, p. 481. 

Cells small, 8-9 times longer than their diameter, 
strongly curved, outer margin 150^-100° of arc, inner 
margin not tumid, gradually attenuated to the apices, 
which are acute or acutely rounded ; cell- wall smooth, 
colourless, or more rarely yellowish-brown ; chloro- 
plasts ridged, with two pyrenoids (rarely only one) ; 
terminal vacuoles large, with a number of moving 
granules. 

Zygospore oblong-rectangular with rounded angles, 
shorter sides retuse, longer sides convex and inflated 
in the middle ; often twisted, the two angles at one 
end of the zygospore being disposed in a plane at 
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right angles to that coutaiiiing the two angles of thj 
opposite entl. 

Distance between apices 51-81 fi; breadth 7-10'5^ 
length of zygospore 23-2S'5/t; breadth of zygosp, j 
18-22^. 

Englanm. — Westmoreland! W., N., and E. Yorksll 
Lancashire 1 Cheshire {Roi/). Leicester (Ro'i). Cam- ^ 
bridge ! Oxford (zygosp. from near Goring) ! Essex I'l 
Surrey ! Hants! Cornwall {Marqiuwd). 

Wales.^ Fairly general ! 

Scotland.— General ! {h'oi/ tj- liiaifc-ll). General ia J 
Outer Hebrides! Orkneys! Shetlaiids ! 

LiEL.\Nii. — Donegal! Gahvay ! Kerry! Down!'] 
Armagh ! Antrim ! Lough Neagh ! Dublin and J 
Wicklow [Archer). 

Geotjr. Bistnbntioii. — France- Germany. Austria i 
and Galicia. Hungary, Italy. Norway. Sweden. 1 
N. Russia. Faeroes. Nova Zembla. Greenland. 1 
Siberia. Central China. Japan. Ceylon. Burmah. 
Siam. New Zealand. Central Africa. Azores. United I 
States. Brazil. Patagonia. 

The curvature of CI. Veiiits diBtiiigiiisliea it from CI. par- 
vitltnn, and it is invariably of smaller dimensions. Aa a rule 
the apicea are slightly morL> attenuated than those of CI. 
parvuluvi, and there are rarely more than two pyrenoids in 
each chloroplast. 

The curvature is almost the same as that of CI. Jenneri, 
hut the latter is a larger species of stouter aspect, with much 
thicker apices. The chloroplasta and terminal vacuoles are J 
also differt'Ut from those of CI. Jeniieri. i 

CI. Vemis has a, very characteriatic zygospore, which is at I 
once sufficient to sepai-ate it as a well-marked species from all' I 
other small, strongly curved Ohstrrla. 

2(1. Closterium calosporum Wittr. 

(PI. XVI, H-^. 1-1.) 

Clotterium r,t(o»j.oniiH Wittr. SkimJiimv. Dl-sui, IWi'.l, p. 23, t. i, f. 11; " 

Lund. Uesm. 8ut«. 1871. p. HI ; Cookf, lirit. Dosm, 1R8«, p. 27, t. la. t. 

e i De Toni, SylL Alg. 1881), p. 8« ; &ay & Biaa. Soott. IJeam. ISIH, p. 

2«i Nordrt. Index Desm. 1896, p. 71 ; Weat i O. 8. Wert, Alt;. N. 

Ireland, 1902, p. 23 -, Oeshw. Alg. Ceylon, 1902, p, I'M. 
AHhrodia caloij^ora KuDtze, Bevia, gen, plmit. 18D1, p. 883. 
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Cells small, 8-10 times longer than their diameter, 
strongly curved, outer margni 125°-135^ of arc, inner 
margin not tumid, gradually attenuated to the apices, 
which are subacute or acutely rounded ; cell- wall 
smooth and colourless; chloroplasts with a single series 
of about four pyrenoids. 

Zygospore globose, furnished with mammillate or 
conical projections, nine or ten of which show in the 
margin. 

Distance between apices 77-108 fi; breadth d-12 fi; 
diam. zygosp. without projections 18-25 /x, with pro- 
jections 25-82 fi. 

England. — Delamere, Cheshire {Bof/). Bnbridge 
Lake, Hants (Hoy). 

Wales. — Bettws-y-coed and Glyder Fawr, Carnar- 
vonshire (Boy). 

Scotland. — General; zygosp. from near Dinnet, 
Aberdeen, and Glen Dye, Kincardine {Boy Sf Bissett). 
Harris, Outer Hebrides ! Orkneys ! 

Ireland. — Dungloe,Doocharry Bridge, near Glenties, 
and Lough Machugh, Donegal ! Dublin and Wicklow 
(Archer). 

Geo(/r. Vidrilmiion. — France. Galicia in Austria. 
Sweden. Poland. N. Russia. Nova Zembla. Ceylon. 
Siam. Brazil (var.). Paraguay (var.). 

This species differs very little in its sterile condition from 
CI. parvulunij having the same curvature but being a little 
smaller. The cell-wall was described by Wittroek as very 
delicately striated, but we doubt whether these striations 
have ever been detected since they were originally described. 
We have, therefore, described the cell-wall as "smooth.^' 
It is a species which has most probably been greatly over- 
looked, chiefly on account of its close resemblance to CL 
parvulum, but when found in the conjugated state the zygo- 
spores are eminently characteristic. 

Forma major West and G. S. West. (PI. XVI, 

figs. 5, G.) 

Cl. calosponim forma major West and G. S. West, New and Int. Freshw. 
Alg. 1896, p. 152, t. 3, f . 25, 26 ; Nordst. Index Deem. 1896, p. 275 ; 
West & G. S. West, Alg. S. England, 1897, p. 481. 
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CI. calaapurmn var. galkienaa Outw. Nonn. Ala. Nov. 1S90, p. 0, t. 6, 

r. 21. 

Cells larger than in the typical form; cell- wall 
smooth ; aygosporea with slightly louger conical pro- 
jections, the bases of which ai-e a little more remote. 

Distance between apices 1-tO-l 61 ft; breadth 14-1 7 fi; 
(liam. zygosp. without projections 29'o-37 /i, with pro- 
jections 138-51 fi. 

Bnoi,anii. — -Near Goring, Oxfordshire (with zygosp,)! 

dfofir. IHxtribufion. — Galicia id Austria. 

The BpocimeiiH described by Otitwiuski from Poland, under 
Lhe name of "CI. calosfioriim var. f/nllrieuiii-," were somewhat 
t>mallt<r thsin tliw I3nti^ funus. Ilia diiiienttiuim were: — 
Distaucn bi'twooo uptccs 112-110 fi; breadth )3 /i; diam. 
Bygosp. withuut projeetions 24 fi ; k-ngth of projections Qifi. 

21. Ctosterimn eboracense Tui-ncr. 
(PI. XVI, figs. 7, 8.) 

CtaitcHum Oueumi* WoUc, Dcam. TJ. S. 1B84, p. *0, t. 6, f. 17, 18. [Not CI. 

fuevmU Ehrenb. 1843,] 
CI. ctiiriHwnM Tiim. in Ctx.ko'a flrit. Di'sui. IKMfJ. ji. ;t7, t. Via. f. 1 ; 'I'urn, 

in Trana. U-v^la Nat. Club, 18N»i, I, t. I, f. lU ; iX- Toni, Syll. Mg. 1N8», 

p. H«j R,)y & Hien. Scutt. Dosui. 18iH, p. -iH; Wfst & U. S. Wt-sl. 

Aign-R. Yurks. llNKi. p. TA). 
Arthrodiii cturofttiso Kimtzi', Bcvis. (p.'n. plant. INOl, p. H83. 

Cells of medium size, robust, about 5 time.s longer 
tlian their dianiuter, outer margin about 1'2U° of arc, 
inner margin concave, not tumid, gradually utteimated 
to the apices, which are thick and broadly rounded ; 
cell- wall sniootli and colourless ; cliloro])lasts with 
eight distinct ridges and a single series of about five 
pyrenoids ; terminal vacuoles large, with a number of 
moving grannies. 

Zygospore unknown. 

I)ist;nice l)elweeri ai.ice.s (length) UU-lillfi/x; ln-ead(li 
:)')-['.* 11 ; breadtli near apiee.s \\ A^y/x. 

Kx(;i.A.\-|..— Campsall, Doncaster, and Chapel-Aller- 
toii, W. Yorks {T"n>fr). iMickle Fell, .\. Vorks ! 

Sci'TLASii. — Little Don, Haugliton, Aberdeen {It'oi/ tj* 
Hmcit). 
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22. Closterium Leibleinii Ki'itz. 
(PL XVI, figs. 9-14.) 

Closterium Leibleinii Kutz. Syn. Diat. 1834, p. 596, t. 18, f. 79 ; Menegh. 
Synops. Dosm. 1810, p. 232 ; Ralfs, Brit. IXesm. 18-^8, p. 167, t. 28, f. 4 ; 
Kutz. Spec. Alg. 1849, p. 163 ; Arch, in Pritch. Infus. 1861, p. 748, t. 2, 
f. 1,5; Babenh. Flor. Europ. Algar. Ill, 1868, p. 132; Wolle, Dosdi. 
U. S. 1884, p. 46, t. 7, f. 13, 14, 20; Cooke, Brit. Desm. 1886, p. 25, t. 13, 
f . 1 ; De Toni, Syll. Algar. 1889, p. 846 ; West, Alg. W. Ireland, 1892, p. 
122 ; Roy & Biss. Scott. Desm. 1894, p. 246 ; Nordst. Index Desm. 1896, 
p. 156 ; West & G. S. West, Alg. S. England, 1897, p. 481 ; G. S. West, 
Alga-fl. Cambr. 1899, p. 112 ; West & G. S. West, Alga-fl. Yorks. 1900, 
p. 50 ; Alg. N. Ireland, 1902, p. 23. 

CI Leibleinii var. Ralfs, Brit. Desm. 1848, p. 167. 

CI. moniliferum Ehrenb. forma A. Leibleinii Reinsch, Algenfl. Frank. 1867, 
p. 190. 

CI. moniliferum Ehrenb. forma Leibleiniana Jacobs. Desm. Danem. 1875, 
p. 170. 

CI. moniliferum Ehrenb. b. Leibleinii Klebs, Desm. Ostpreuss. 1879, p. 9, 
t. 1, f . 7. 

Arthrodia Leibleinii Kuntze, Rcvis. gen. plant. 1891, p. 883. 

Cells of medium size, 6-8 times longer than their 
diameter, strongly curved, outer margin 135°-190° of 
arc, inner margin strongly concave, slightly tumid in 
the median part, gradually attenuated towards the 
apices, which are acutely rounded ; cell-wall smooth 
and colourless, more rarely straw-colour or yellowish - 
brown ; chloroplasts with about six ridges and a median 
row of 3-8 pyrenoids ; terminal vacuoles large, with 
a number of moving granules. 

Zygospore subglobose and smooth. 

Distance between apices 107-202 jli; breadth 17-S7fi; 
diam. zygosp. 40-50 fi. 

England. — Westmoreland! {Bissetf). W., N., and 
E. Yorks! Lancashire! {Ralfs). Cheshire (Ralfs). 
Leicester (Roy). Essex ! Cambridge ! Oxford 
(zygosp. from near Goring) ! Warwick (Wills). 
Gloucester ! (Ralfs). Middlesex ! Surrey ! (Ralfs). 
8\i88ex (RaJfs). Hants! Devon! Cornwall! (Ralfs); 
zygosp. from Penzance (Joshua). 

Wales. — General ! 

S(iOTLAND. — Common ! ; frequently in conjugation 
(Roij Sf IHssett). Lewis, Outer Hebrides ! Shetlands ! 

Ireland. — Donegal! Mayo! Galway! Kerry! Dublin 
and Wicklow (Archer). Down ! Lough Neagh ! Antrim ! 



142 HIUTISH IlERMUtrACH-K. 

l-leo/ji: DhtnbKfinii. — France. Germany. Auan 
aiul Giilicia. Hungary and Bosnia. Ital}-. Spain. J 
Portugal. Norway. Sweden. Denmark. N. and S.J 
Russia. Faeroes. Iceland. NovaZembla. Greenland jf 
Siberia. Japan. Imlia (var.). Oeylon. Samoa. Aus-I 
tralia. W., Cei^tral, and E. Africa. Madagascar.T 
United States. W.Indies. Brazil, Argentina. Uruguay.. 
Patagonia. 

CI. Leihltmii in an abnndant and somewhat variable Bpecies,^ 
exhibiting a considerable range both ivith regard to its size l 
and its curvature. The apices are often more or less suddenly 
narrowed and almost subacuminate. Some of the American . 
specimens reach a much larger size than any met with in ■ 
Kiirope. The ventral inflation, which is one of its priniaiyJ 
characters, varies much in the degree of its prominence, and f 
the cell-wall occasionally becomes tinted. There are, however, ] 
too many intermediate states to discriminate witli any degree J 
of accuracy between these several forma. 1 

It is distinguished from GL momlifenim by its greater J 
cnrvature, its much more attenuated apices, and its smaller | 
size. Perhaps CI. monilifernm var. minns Kiitz. (= 67.1 
oniattim Rabenh.) is really a form of CI. Leibleinii. 

2;5. ClOBterium moniliferum (Bory) Ebrenb. 
(Pi. XVI, fig.^. !■>, IG.) 

Lwmlitia monili/Vrn Bory. 1824. 

CiatteriMm mDntl^erum (Bory) Ehrcnb. Infns. 1838, p. 91, t. S, t. ivi (in 
port) ; Menegh. Synopa, Dusm. 1840. p, 233 ; Haas, Brit. Frcsbw. Alg. 
1845, p. 370, t, 87, f. 2 ; Ralfs, Brit. Deam. 1848, p. 108, t. 28, f. 3 ; KOta. ' 
Spoc Algar. 1849, p. 103 ; Vig. Oatt. einz. Alg. 1849, p. 106, t. 6, C, f. I j ' 
Arch, in Pritch. Infua. 1861. p. 7*8; Eabenl. Flor. Europ. Algor. m, 
IHCH, p. 131 J Lund. Dpsui. Suec. ISTl. p. 80, t. 5, t. 14 i WoUe, Deam. 
U. 8. 1884, p. 45, t. 7, f. 15 i Cooke, Brit. Desm. J88«, p. 24, t. 12, f. 3 j 
Hansg. Prodr. Algonfl. BOhm. 1888. p. IS2, f . 108 ; Do Toni. Syll. Alg. 
1H8!I, p. 845 1 Roy ii BisB. Scott. Deam. 1804, p. 248; Nordat. Index 
Desm. 1896, p. 173 ; West k Q. S. Woat, Alg. S. EnsrUnd, 1897. p. 4M j 
Alga-fl. Torka. 1900, p, 50 ; Alg. N. Ireland, 1902, p. 23. 

CI. monili/'eruni a. genuinum Eirchn. Alg, Solitca. 1H7S, p. 141. 

CI. monUifervm a. typieum Rleb6, Dcam. Oatprouaa. 187(1, p. 9, t. 1, 1.8b. 

01. LriWeinn Kflta. «ar. curtum Weat, Deam. Mass. 1889. p. 17, t. 2, f. 8. 

Arihrodia moniH/tra Kunt^e, Kevie. gon. plant. 1891, p. 883. 

f Clottetium galicitnM Gntw. Nonn. Alg. Not. 1800, p. 39, t. 2, t. 18. 

Cells of medium size, stout, G-8 times longer than 
tlicir diameter, moderately curved, outer margin 
lOO^-llO" of arc, inner margin with a distinct inflation 
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in the middle, uniformly narrowed to the apices, which 
are obtusely rounded ; cell- wall smooth and colourless; 
chloroplasts with distinct ridges (about six in number) 
and with a single series of 6 or 7 pyrenoids ; terminal 
vacuoles with numerous moving granules. 

Zygospore elUpsoid and smooth, with an outer 
mucous, lamellose coat. 

Distance between apices (length) 222-370 jli; breadth 
33-50 fi ; breadth of apices 8-11 [i. 

England. — Cumberland ! Westmoreland (at 2,400 ft. 
on Helvellyn) ! (Balfs). W., N., and B. Yorks ! Lanca- 
shire {Balfii). Leicester {Roy). Lincoln ! Norfolk ! 
Essex ! Cambridge ! Gloucester ! {Ualfa). Middle- 
sex ! (Hassall). Surrey ! (RaJfs). Sussex {Balfs), 
Kent ! Hants ! Devon ! Cornwall ! (Balfs). 

Wales. — Yr Orsedd ! , Bethesda ! , Snowdon ! , and 
Capel Curig {Cooke ^ Wills), Carnarvonshire. Llyn 
Coron, Anglesey ! Ffestiniog, Merioneth ! 

Scotland. — Caithness, Ross, Inverness ! , Aberdeen ! , 
Kincardine!, Forfar!, Perth!, Fife {l\oy ^- Bisseft). 
Shetlands ! 

Ireland. — Donegal ! Mayo ! Kerry ! Wicklow ! 
(Archer). Down ! Antrim ! 

Geogr. Distribution. — France. Belgium. Germany. 
Switzerland. Galicia in Austria. Hungary and Bosnia. 
Italy. Portugal. Norway. Sweden. Denmark. Born- 
holm. N. and S. Russia. Poland. Faeroes. Iceland. 
China. Japan. Ceylon. New Zealand. Central 
Africa. United States. Brazil. Argentina. Uruguay. 
Patagonia. 

This species is distinguished from CI. Leibleinii by its lesser 
curvature, its broader and more rounded apices, and its larger 
size. It differs from CL Ehrenbergii in its somewhat smaller 
size, and in the central row of pyrenoids present in each 
chloroplast. 

24. Closterium Ehrenbergii Menegh. 
(PI. XVII, figs. 1-4.) 

Closterium Ehrenbergii Menegh. Synops. Desm. 1840, p. 232 ; Hass. Brit. 
Freshw. Alg. 1845, p. 369, t. 87, f . 1 ; Ealfs, Brit. Desm. 1848, p. 166, 
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t. 28, f. 2; Arch, in Pritch. Infiia. 1861, p. 74fl, t. 10. t. 10-14; BabonK 
Fldr. Europ. Alpir. Ill, lH68,p. 131 1 Kirchn. Alt;. Sohles. 1878, p. 141 ; 
Wolle. Deam. U.S. 1884, p. 45. t. 7, f. IB ; CookB, Brit. Deara. 1S88, p. 23, 
t. 13. f. 2 ; HaasR. Prodr. Algunfl. Bohiu. 1KH«, p. 182 ; Do Toni. SyU. 
Alg. 188D, p. H44; aoy A Bibs. Scott. Doaui. 181H, p. 244; Wost & G. S,„ 
West, New and Int. Freshw. Alif. 1S9U, p. l.^I ; Alg, S. England, 188^ " 
p. 481 ; O. S. Weit, AlsHr.S. Canihr. INSii, p. 113; Weat & O. S. Wob 
Algn-fl. YorkB. lOOO, p. SI ; Alg. N. Ireland, 1002, p. 23. 
ArthTodia Ehreiibergii Kunt7.e, I^ris. gen. plant. 16Q1, p. 883. 

Cells large, stout, 4-5^ times longer than their 
diameter, moderately curved, outer margin 110''-120° 
of arc, inner margin concave but inflated in the median 
part, gradually attenuated to the apices, which are 
obtusely rounded; cell-wall smooth and colourless; 
chloroplasts with eight to ten ridges, and containing 
numerous scattered pyrenoids ; terminal vacuole with 
a cluster of small moving granides. 

Zygospore globose and smooth, with an outer 
mucous, lamellose coat. 

Distance between apices (length) 382-541 fi ; breadth' 
72-lo7 fi; breadth near apices 1 2-] 8 /x ; diam. zygosp, 
113-118/^. 

ENaLAND.— Cumberland ! "Westmoreland (up to 
2,400 ft. on Helvellyn)! {Ralfs). W., N., and E. 
Yorks I Cheshire (lioy). Leicester (Soy). Essex ! 
Cambridge ! Gloucester (fli///^-). Middlesex I Surrey 
(zygosp. from Wimbledon Common) ! (Rulfit). Sussex 
{Ralfs). Kent 1 (i?«(/«). Hants 1 {Rmj). Devon 
(BennMt). Cornwall ! {Ralfs). 

Wales.— Moel Famniau ! ', Glyder Fawr,(at 2,700 ft.) !, 
Pen-y-gwryd {Roij)^ and Snowdon (at over 3,000 ft,), 
Carnarvonshire ! 

Scotland. — Ross, Inverness, Aberdeen ! , Kincardine, . 
Perth 1 , Fife {Roy Sf llissetf). Plankton of Loch Doon. | 
Ayr I Sutherland ! Orkneys ! Sbetlands ! 

Ireland. — Creggan Lough, Galway ! Carrantuohill, 
Kerry! Eiver Dargle, Wicklow ! Dublin {Archer). 
Kilkeel, Down ! Clough, Antrim ! 

Geogr. Dittfriliution. — France, Belgium. Germany. 
Austria and Galicia. Bo,snia in Hungary. Italy. 
Portugal. Norway. Sweden. Denmark. N., Central, 



I 



CLOSTERTUM. 145 

and S. Russia. Faeroes. Central China. Japan. India. 
Siara. Samoa. New Zealand. Central Africa (var.). 
E. Africa. United States. W. Indies. Brazil. Uruguay. 
Patagonia. 

The numerous scattered pyrerioids at once distinguish CL 
Ehrenbergii from all other allied species except CL Malinver- 
nianum. It often occurs in abundance, and pure gatherings 
may sometimes be obtained from amongst other algae in 
stagnant ponds and ditches, or even from slow-running streams. 

The ventral inflation varies much in relative size and pro- 
minence, and the apices of some specimens are much thicker 
than those of others. 

The form first mentioned by Borge (Siissw. Chlor. Archang. 
1894, p. 16, t. 1, f. 11), and since found in Cambridgeshire 
(G. S. West, Alga-fl. Cambr. 1899, p. 112), is chiefly notable 
for its relative shortness and for the slight curvature of the 
ventral or inner margin (vide PI. XVII, fig. 3). The curva- 
ture of the inner margin varies greatly in different specimens, 
and for this reason the form just mentioned is unworthy of a 
special varietal name. 

Conjugation appears to take place almost invariably between 
two individuals which have just separated after division, and 
in which the younger semicells are but partially developed. 
Moreover, the semicells do not come apart, but a distinct, 
though very short, con juga ting-tube is protruded from the 
base of each of the younger semicells. 

25. Closterium Malinvemianiun De Not. 
(PI. XVII, figs. 5, 6.) 

Closterium Malinvemianum De Not. in Erb. crit. Ital. 1865, no. 1254 [we 
have not seen this] ; Lund. Desm. Suec. 1871, p. 80 ; De Toni, Syll. 
Alg. 1889, p. 845 ; Roy & Biss. Scott. Desm. 1894, p. 246 ; Nordst. Index 
Desm. 1896, p. 163 ; West & G. S. West, Alg. S. England, 1897, p. 481 
(in part) ; Alga-fl. Yorks. 1900, p. 51 ; Alg. N. Ireland, 1902, p. 23. 

CI. Ehrenbergii Menegh. b. ? Malinvemianum Kabenh. Flor. Europ. 
Algar. Ill, 1868, p. 131. 

Arthrodia Malinvemiana Kuntze, Bevis. gen. plant. 1891, p. 883. 

Closterium Cordanwm Gutw. Nonn. Alg. Nov. 1896, p. 40, t. 2, f. 19. 

Cells large, 6-7 times longer than their diameter, 
moderately curved, outer margin 90°-110° of arc, 
median part of inner margin inflated, gently attenuated 
to the apices, which are obtusely rounded; ceU-wall 
very finely striated, about 55-65 stria3 visible across 

10 
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till) cell, yellowish-brown in colour; chloroplasts witli'' 
distinct ridges and scattered jiyreiioids ; terminal t 
vacuoles with many moving granules. 

Zygospore unknown. 

Distance between apices (length) 294-400 ^ ; IjveadtU 
48-64 fi. ; breadth near apices 10-1 1 /i. 

EM!r.AND.— Adel Bog {Tnrtm-), Cam Fell, and Boston 
Spa, W, Yorks! Pilmoor, N. Yorksl Dt-rnford Fen, ! 
Sheep's Green, and "Wimpole Park, Cambridge ! Ksher 1 
West-end Common, and Fi"ogit Heath, Surrey ! Wool- 
ton Pond, Hants (ii'fl*/). 

Scotland. — Near Brin, Inverness ; Boiirtie, Aber- 
deen ; Loch of Park, near Ci-athes, Kincardine ; Athole ' 
Forest, near Loch Mharc, and E. of Falar, Perth {Itif^ ' 
^ Bixsett). 

Ireland. — Loughs Akibbon and Gnrtan, Donegal I 
Bog near lake at Toome, Antrim ! 

Gmgr. Dlslrihittion. — Austria and Galicia. Italy. 
Spain. Norway. Sweden. 

This species differs from CI. Wircnhergii axi\y m its coloured 
and striated cell-WiiH, and In its somowluit sinnllcr diiiieTi- 
Hioiis. iiundell ststtes tliat it also difFor.s from (7. Wmji'icn/n 
ill its les« prominent ventrid inflation and in its less ohtiiwc 
apices, but we iind these features very viiiiiible in Ixitli 
species. 

The striolation of the ei-ll-wall is very delicate and apt to 
be at first sight overlooked. 

2(). Closterium acerosum (Sclnank) Ehreub. 
(PI. XVIII, figs. 2-.^..) 

Vihno aeerosKs Schntnk, 1803, 

BacilUria atfrosa Sclinuik, W2!i. 

CloiUrium areroiam (Svlirank) Ehrotil),, lfi28 ; Infus. ISaS, p. IKl. t. a, 

f. XV, t. fi. f. i, t. 22, f. V i Mi>li>'t;li. Synoiw. Dcsm. IS^Hl, p. KW ; Hnss, 

Brit. Frtshw. Alf{. I***", l'. ■^'i, t. H7, f. 5 ; iUlfH, Brit, Dcbih. IHW, p. 

ni4,t. 27, f. 2; I>i' Ihiry. Coiij. IKW, p. fil ; Anli. in I'ritch. Infiw. INllI, 

p. 747; Riibenli. V\m: Kiirop. Al^nr. Ill, IKtiS. p. 12N: Kirclin. Al". 

Sullies. ]«7S, p. l:l«; WolU', Di-siii. U.S. nwj, p. 41, t. B, f. 7, 11, t. H, 

f. 17 ; CtmVK, nrit. Dfsm. 1H8C, p. 20, t. 9, f. 1 ; Hidihk. IV-ir. Altfciift. 

BiVhiii. 18HS.P. 170; hcToiii, Syll. Aljr. IHSlt.p. S21; KovA Hiss, hkott. 

Mt's.m. IWU. ].. '2V2; N»r.lnt. In.U-x Dt-sin. INOtl, p. ;i7;' W.'St A li. S. 

Wfst. Altt. S. Knulii'i'l. 1WP7, p. 4KI ; AlRU-fl. Yorks. 11H«1. p. .'-.2; Frcshw. 

nilf>r..pliv, Ki.liCliaii!;, I!Kil,p, irU. t.H. f. r> ; Al;;, N, Iivl:iiii). liWiL'.p :;:( 
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CI. cieerosum A. majus Beinscli. Algenfl. Frank. 1867, p. 186. 

CI. acerosum a. typicum Elebs, Desm. Ostpreuss. 1879, p. 7, t. 1, f. 6. 

CI. acerosum var. truncatum Gutw. Wahr. d. Prioritat, 1890, p. 66 ; Flor. 

Glon. Okolic Lwowa, 1891, p. 33, t. 1, f . 7 ; West & G. S. West, Alga-fl. 

Yorks. 1900, p. 52. 
Arthrodia acerosa Kuntze, Kevis. g^n. plant. 1891, p. 883. 

Cells large, 8-16 times longer than their diameter, 
very slightly bent or almost straight, narrowly fusiform, 
outer margin slightly curved (about 10°-20'^ of arc), 
inner margin almost straight or slightly convex ; semi- 
cells gradually tapering to the apices, which are narrow 
and rounded-truncate (often slightly thickened) ; cell- 
wall colourless and smooth, in older individuals becom- 
ing yellowish -brown and very delicately striolate ; 
chloroplasts ridged, with a median series of 7-11 
pyrenoids ; terminal vacuoles with a number of moving 
granules. 

Zygospore globose and smooth. 

Length 300-460 fi ; breadth 26-48 [i ; diam. zygosp. 
62-87 fi. 

England. — Westmoreland! (Ralfa). W. (with 
zygosp.), N., and B. Yorks! Lancashire! (EaJfs). 
Cheshire (Rdlfs). Leicester (Roy). Essex! Cam- 
bridge! Oxford! Warwick (Will,^). Gloucester 
(Ralffi). Middlesex (with zygosp.) ! Surrey ! (Ralfs). 
Sussex {Ralfs). Kent! Hants! Devon! Cornwall! 
(Balfs). 

Wales. — General ! 

Scotland. — Widely distributed, but scarce ! {Roy ^ 
Bissett). Plankton of Loch Asta, Shetlands ! 

Ireland. — Galway ! Kerry ! Dublin and Wicklow 
(Archer). Down ! Antrim ! 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Hungary and Bosnia (var.) . Italy. Spain. 
Portugal. Norway. Sweden. Denmark. Bornholm. 
N. Russia. Iceland. Nova Zembla. Greenland. 
Siberia. Manchuria. Japan. India. Ceylon. Siam. 
Australia. New Zealand. United States. Mexico. 
Brazil. Ecuador. Patagonia. 

CI, acerosum is a common species and often occurs abun- 
dantly amongst larger filamentous Alga3. The cells frequently 
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become somewhat irregular in outline owing to rapidiiy of 
cell-division. The striations on the cell-wall arc pxceediiifjly 
fine and delicate, and aa arnle can only be observed on iild 
individuali! in which the cell-wall has become tinted. 

The cells are often rather suddenly attenuated near tliejp 1 
apices, and the extreme apex is commonly truncate andf 
sometimes slightly thickened. This character, which IB I 
undoubtedly very variable, was first mentioned by (Tutwinnki, j 
who gave the name of " var. himcatum " to those forms which * 
poBseseed it. 

CL areruitiim is found most abundantly in low-lying districts, 
and for this reason there ai'e large areas of Scotland in which 
it is very rarely observed. 

Var. elongatiim Br6b. (PI. XVIII, fig. 1.) 

Cl. aterusiim /J Ralfa, Brit. Deaiii. IS4fl, p. IIH, t. 27, f. 2 c. 
CI. acerosum var. eloHi/nlMM Brcb. Liato Destii. 16313, p. 152, 
CI. aeeroiuvi var. aceruavm Gxike, Brit. Desm. 1880, p. 21. 

Cells larger than in the typical form, relatively a 
little longer, and with the striolations of the cell-wall 
more distinct ; cell- wall of a yellowish-brown colour. 

Length 525-790 /i ; breadth 29-50^. 

KN(;i,ANn. — Near Briatol, Gloucester.'jhirc {Thir-iitrii). 
Sheep's Green, Cambridge ! 

Giioijr. JMsfriliuHon. — France, Germany. Ceylon. 
Mexico. 

Var. minus Hantzsch. 



D. 825. 
Ci angwsium Hantiiscli. in Rabenh. Alg. 1801, no. 1206; Balx'nh, Flor. 

Europ. Algnr. III. 1868, p. 132 ; De Toni, Syll. A\g. 1889, p. 819. 
Cl. acerosum U. medium Reinaeh, Algenfl. Frank. 1807, p. 18(3. 
Cl. areroBum E. angustum Keinsch, I.e. p. 187. 
Arthrodia angmta Kuntze, Kevis, gen. plant. 1891, p. 883. 

A little smaller than the typical form, with a smooth 
and colourless cell-wall. 

Length 1 76-330 /i; breadth 20-27 yx. 

ENOiaND. — Leicester {Uoi/). 

Scotland. — Near Slains Castle, Bourtie, Little Don 
at Hanghton, Aberdeen {li'oi/ (J- Jlusi'tf). Plankton of 
Loch Fadaghoda, Lewis, Outer Hebrides! 

(Iriii/r. JUxtrihuficu. — ^Aufitria. Ecuador. 
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Var. angolense West & G. S. West. (PL XVIII, 

fig. 6.) 

CI. dcerosum var. angolense West & G. S. West, Welw. Afric. Freshw, 
Alg. 1897, p. 79 ; G. S. West, Alga-fl. Cambr. 1899, p. 111. 

Cells larger than in the typical form, with the 
lateral margins parallel, attenuated near each extremity 
to the apices, which are rounded ; cell-wall smooth 
and colourless. 

Length 773-780 fi ; breadth 30-38 fi. 

England. — Near Ely, Cambridge ! 

Geogr. Distrihuticm. — ^W. Africa. 

27. Closterium lanceolatum Klitz. 
(PI. XVII, figs. 9, 10 ; PI. XVIII, fig. 7.) 

Closterium lanceolatum Kiitz. Phycol. germ. 1845, p. 130; Kalfs, Brit. 
Desm. 1848, p. 164, t. 28, f. 1 ; Arch, in Pritch. Infus. 1861, p. 747 ; 
Rabenh. Flor. Europ. Algar. Ill, 1868, p. 129 ; Wolle, Desm. U.S. 1884, 
p. 39, t. 8, f . 14 ; Cooke, Brit. Desm. 1886, p. 21, t. 9, f . 2 ; Do Toni, 
Syll. Alf?. 1889, p. 826 ; Roy & Biss. Scott. Desm. 1884, p. 245 ; West 
& G. S. West, New and Int. Freshw. Alg. 1896, p. 150 ; Nordst. Index 
Desm. 1896, p. 155 ; West & G. S. West, Alg. S. England, 1897, p. 481 ; 
Alga-fl. Yorks. 1902, p. 52. 

CI. acerosum (Schrank) Ehrenb. D. ? lanceolatum Bcinsch, Algenfl. Frank. 
1867, p. 187. 

CI. acerosum b. lanceolatum Klebs, Desm. Ostpreuss, 1879, p. 7. 

Arthrodia lanceolata Kuntze, Bevis. gen. plant. 1891, p. 883. 

Cells large, 5-10 times longer than their diameter, 
sublanceolate, almost straight, outer margin slightly 
curved, about 30°-36° of arc, inner margin straight or 
slightly convex, gradually narrowed towards the apices, 
which are acutely rounded; cell-wall smooth and 
colourless ; chloroplasts with about eight ridges and a 
single central series of G or 7 pyrenoids; terminal 
vacuoles with a number of moving granules. 

Zygospore subglobose or oblong-ellipsoid, smooth. 

Length 234-370 jLt; breadth 32-72 /x ; diam. zygosp. 
81-104^. 

Bncjland. — Cumberland ! Westmoreland ! (Ralfi). 
W., N., and E. Yorks ! Essex (zygosp. from Epping 
Forest)! Cambridge! Grloucester! Middlesex! Surrey! 
Kent! 

Wales. — Capel Curig, and near Dolbadarn Castle, 
Carnarvonshire ! Bodorgan, Anglesey ! 
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ScoTi^ND.— Near Falls of Kirkaig, Sutherland ; near ' 
Haughton, Alford, and Koynach Moor in Cromar, 
Aberdeen {Bo/i and BUi^Hi). Orkneys! Shetland s ! 

IiiKLANP. — Galway ! Wicklow I Antrim {Itnlfs). 
Downl 

Geor/r. IH/ifribidiim. — ^Franoe. fJennany. Galtcia 
in Austria. Hungary. Portugal. Norway, Sweden. 
Poland. Greenland. China. Madtigascar. Central 
and B. Africa. United States. Patagonia. 

The cells of CI. luncmlalum are proportionately shorter 
than those of CI, aeeronum, the outer margin i« more convex, 
and the extremities are more itttenuated. The cell-wall is 
always colourless and striations have not been observed on it. 

Var. parvmn West & G. S. West. (PI. XVII, fig. 11.) 

Costerii-m lauctoUt;,,, yai. par.mm West &. G. S. Wust, Mg. S. EDBland, 
18OT, p. -181. 

Cells about half the size of those of the typical 
form, but otherwise exactly similar. 

Length im (L ; breadth 21 fj.. 

England. — Lindeth, Westmoreland ! Dorking, 
Surrey ! 

Gcugr. D'n^ifihidion. — Central Africa, 

28. Closterium Lunula (Miill.) Nitzsch. 
(PI. XVIII, figs. 8, 9.) 

Vihrit LitnuJu MtiUor, 1TH4. 

MvUeria. t Lunula l.eclei-c. 1802. 

C/oBlcriuni LuHuia (Miill) NJtuHcli, IM17 ; ■■ Kutz. SyJi. Dint. 1834, p, .'iOe, 

t. 18, f . 80 ; Meni-gh. IJyoopH. Desiii. 18-10, p. :i31 -, Bnlfit, Brit. DeHiii. 

1848, p. 163, t. 27, f. I ; Aruh. iu Fritoh. Infuo. 18UI, p. 747 ; Beinsch. 

Algonfl. Prank. 1867, p. 180; Babcnh. Plor. Europ. k^gax. Ill, 1868, 

p. 127; Dolp. Dusjo. Hulmlp. 1«77, p. 95, t. 10, f. 1-3; Kirclin. Mg. 

Sthles. 1878, p. 138 ; Wullc, Dcam. U.S. 1884., p. W, t. 50, f. 2(i {fij^iire 

baJ) ; Cooke, Brit. IXism. 1880, p. lU, t, 8, f. 4 ; Hnnsx. Prudr. Alirenfl. 

IWlun. 1888, p. lji( ; Do Toni, Syll. Alg. 1889. p. 831 ; West, Alg. jiq. 

(lulu. Liiaitau. 18D2, p. 1498; Koy k Biss. Scutt. lH>sm. 1894, p. 240; 

Nordat. Indt^x Desin. 1896, p. KiO; West A G. S. Wcat. Alj;. S. 

England, 18ff7, p. 4«li Alga-fl. Yorlts. 190), p. 52; Alg. N. Ireland, 

190a, p. 23. 
CL Lunala a. hjpicuw KIcIm, Dunni. OstpreusH. 1871I, p. (1, t, 1, f. 1 I,. 
Arthvmlia Liuuda Kuntzf, Ruvia, gen. plant. 181)1, p. 883. 
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Cells large, stout, 6-7 times longer than their dia- 
meter, almost straight, outer margin 40^-45° of arc, 
inner margin generally straight and very slightly tumid 
in the median part, gradually and gently narrowed to 
the apices, which are slightly recurved and obtusely 
rounded ; cell- wall smooth and colourless ; chloroplasts 
with aboiit ten to twelve ridges and numerous scattered 
pyrenoids ; terminal vacuoles with a large cluster of 
moving granules. 

Zygospore globose and smootli. 

Length 478-G80/jl; breadth 76-11 Gjli; breadth of 
apices about 19-23 jli. 

En(JLANI). — Cumberland ! Westmoreland ! W., N., 
and E. Yorks ! Lancasliire ! Cheshire (lifilfs), 
Leicester (Roj/). Norfolk {Cooke). Warwick {Wilh), 
Surrey ! (Rdl/s). Sussex {U(df,s). Kent ! {Jialfo). 
Hants ! {Bennett). Devon ! Cornwall ! {Ital/s). 

Wales. — Ceneral ! 

Scotland. — General ! {Roi/ uml Bissett), General in 
Outer Hebrides ! Orkneys ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow {Archer). Down ! 

Geogr. Distribution. — France. Germany. Switzer- 
land. Austria and Galicia. Hungary. Italy. Portu- 
gal. Norway. Sweden. Denmark. Bornholm. N. 
and S. Russia. Caucasus. Faeroes. Iceland. Nova 
Zembla. Japan. India. Australia. New Zealand. W. 
and E. Africa. United States. Mexico. W. Indies. 
Brazil (var.). Ecuador. Paraguay. Uruguay. Patagonia. 

This characteristic Desinid is not found in the situations in 
which CI. ncerofiuvi, CI. lanceolatum, and CI. Ehrenhergii are 
often abundant. It has a decided ])reference for bogs and is 
commonly found in association with Eremosphasra viridis. 

Forma minor nob. 

Cl. Lunula forma, G. S. West, Alga-fl. Cambr. 1899, p. 111. 

Smaller than the typical form, with a faintly straw- 
coloui'ed cell- wall. 
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Length 376^; breadth 68 fi. 
England. — Sheep's Green, Cambridge ! 

Var. eoloratum Klebs. (PI. XVIII, 6g. 10.) 

Ci. Lu«uiu b. rtilornium Klebs, Dobiu. OBtpreuae. 187i),p. 6,t. 1, f. 1 a,d,c; 

De Toni, Syli. Alg. 1880, p. K13. 
CI. caloratvm (KIcbB) Outw. Nonn. M^. Nov. 1896, p. 3H. t. ti, f. Iti. 

Cell-wall of a reddish-brown coloiii". 

Length 6:3;l-646 ([i ; breadth 90-102 /x. 

Enhland. — ^Now Forest, Hants ! 

Qtogr. Vislribvtioii. — Austria. Paraguay. 

There is uo just i-eason for rogardiiig this foriu as a epecies 
distinct from CL Lunula. The only distinction is the culonr 
of the cell-walh 

Var. biconvexum Schmidle. (PI. XVIII, 6g. 11.) 



'Cells about 5 times longer than their diameter, outer 
margin 50°-55° of arc, inner margin convex (about ;]0° 
of arc) ; cell-wall colourless. 

Length 530-(i0;i^; breadtli 110-12()/i. 

Encland. — Bowncss, Westmoreland ! 

(icoyr. Difitribiilw)!. — Austrian Tyrol. Caucasus. 

Viir. intermedium Gutw. (PI. XVIII, fig. 12.) 



Cells 6-6^ times longer than their diameter, outer 
margin more convex (about 70^' of arc), inner margin 
j)rominently inflated in the median ])i)rtion (sonu'tiiues 
entirely convex), apices somewhat suddenly utteuuated 
and truncate. 

Length 408-(;(i0 /i ; bresultli 71-110^. 

England. — Near Bowness, Westmorclancl ! Bog two 
miles S. of Clapham, W. Yorks! 

I.leoiji-. JJistriliiilioti. — Galicia in Austria. 
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29. Closterium sigptnoideum Lagerh. & Nordst. 

(PL XIX, figs. 1, 2.) 

Closterium sigmoideum Lagerh. & Nordst. in Wittr. & Norclat. Alg. 
Exsic. 1893, no. 1138 ; Nordst. Index Desm. 18U6, p. 234 ; West & G. S. 
West, Alga-fl. Yorks. 1900, p. 53. 

Cells large, 7-8 times longer than their diameter, 
almost straight in the front view, outer margin slightly 
curved (about 60° of arc), inner margin commonly 
straight, gradually attenuated to the apices, which are 
slightly recurved and obtusely rounded (rarely subtrun- 
cate) ; when seen from the side the cells are sigmoid ; 
cell- wall colourless and smooth ; chloroplasts with 
8-12 pyrenoids in a somewhat irregular central 
series ; terminal vacuoles with about twenty moving 
granules. 

Zygospore unknown. 

Length 270-330 jli; breadth 35-44 /x; breadth of 
apices 6-7 fi. 

England. — Eldwick, W. Yorks ! 

Geogr. Vistrihution. — Ecuador. 

This is a well-marked species which we liiive only once 
obtained. It occurred in abundance in a hogu"y spring at 
Eldwick along with the forma rnajor. From the side (or 
dorsal view) the cells possess a regular sigmoidal curvature 
similar to that found normally in Pleiiroifigma. 

It is nearest to CL Lunula but is smaller and not so robust, 
and the apices although possessing the slight but characteristic 
recurvature of the latter species, are narrower. The chloro- 
plasts also differ greatly from those of CL Lmnda, possessing 
a central series of large pyrenoids. 

Forma major West & G. S. West. (PI. XIX, figs. 3-5.) 

Cl. sigmoideum forma major West & G. S. West, Algti-fi. Yorks. 1900, 
p. 53. 

Cells larger than in the typical form, but otherwise 
similar. 

Length 482-552 ft; breadth 47-58 fi; breadth of 
apices 10-11 /x. 

England. — Eldwick, W. Yorks ! 
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:30. Cloaterium Siliqua West & G. S. West. 

(I'l. .XIX, fij^^H. (i-b.) 

ClosUrium mHqta Wwtt &. G, S. West, Alj-. 8. England, IBETT. p. iSO. t 9 
f. 1, 2. 

Cells modei'ately largo, about 10 times longer tlia 
their diameter, aligbtly curved, outer margin SO^-SS" 
of arc, iiinei- margin very slightly concave, iiiargius 
almost parallel in the middle of the cell for about oiie- 
thii-d its length, gradually attenuated towards the 
apices, which are nan-ow, subtnmcate, aud slightly 
recurved ; cell-wall smooth and colourless ; chloroplasts 
with about six ridges, and u single, somewhat irregular 
series of 7 or 8 pyrenoids ; terminal vacuoles with only 
one large, oblong, moving granule. 

Zygospore unknown. 

Length 217-250^; breadth 21-24^; breadth of 
apices 4/i. 

Ekiiland. — Esher West-end Common, Surrey! 

CI. Slliqna is disti]if,niish(!d from CI. I'rlh-har.Uauinn Arch, 
by its rnucli siuiilliir si^f, its imii'h more tiijuiriog iiiid iiiiri-owei' 
extrt'iiiitit-s, as wol! its by it.-i Miiiuoth iuid culoiirlL-ss meiiibniiif. 
Fi-oiii CI. Uth.raU: (Ji.y, it diffc-i-s iit bciiij,^ ii little luiifrer, in 
tliu abMcnco of tlio sH^'ht vuiitral iiitiatioii, atiiL in tiie lilunlcr 
and slightly recurved jipieos. It may iilso be euLii[>iirc'd with 
CI. unhang iilatu III Gutw. from which it difEui-M in the siib- 
paiiillt'l modian jjurtioii of tho cells, in tho ubHcuee of the 
ventral iuHatiuii, in the more convex outer margin, as well a.s 
in the recurved apicu-s. From all the alwjve, the livinfj 
examples ai'o diHtinguishod by the terminal Viteiioles posisessliig 
but one oblong moving granule. 

31. Closterium peracerosum Gay. 
(PI. XIX, figs. K-ll.) 
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Cells moderately large, about 12-14 times longer 
than their diameter, slightly curved, outer margin 
30°-32° of arc, inner margin almost straight except 
towards the poles where it is slightly concave, gi'adu- 
aUy attenuated towards the apices, which are acute 
(or rarely acutej^f rounded) ; cell-wall smooth and 
colourless; chloroplasts with about six ridges and a 
central series of about four to six pyrenoids ; terminal 
vacuoles with several small moving granules. 

Zygospore unknown. 

Length 180-303 /^ ; breadth 12-17-5 /ut. 

England. — Rawcliffe Common, W. Yorks ! Near 
Senens, Cornwall ! 

Ireland. — Gortahork, Donegal ! 

Geogr. Vutrihution. — France. W. Africa. 

This species should not, perhaps, be separated from 67. 
strigosnvi Breb. It is distinguished from Brebisson's species 
by its somewhat smaller size, its relative shortness, and its 
apices, which are not incurved. 

Var. elegans G. S. West. (PL XIX, figs. 12, 13.) 

Cl. peracerosum var. elegans G. S. West, Alga-fl. Cambr. 1899, p. Ill, 
t. 396, f. 1, 2. 

Cells more graceful, more attenuated and curved 
towards the apices, ventral margin slightly tumid in 
the middle, apices narrow but obtuse; chloroplasts 
with a series of 5-8 pyrenoids; apical vacuoles sub- 
terminal, with one or two moving granules. 

Length 19G-258/ut; breadth 14-15 ft. 

England. — Comberton and Sutton West Fen, Cam- 
bridge ! 

32. Closterium littorale Gay. 
(PI. XIX, fig. 14.) 

Closterium littorale Gay, Monogr. loc. Conj. ISSt, p. 75, t. 2, f. 17; 

De Toni, Syll. Alj?. 1889, p. 8-18 ; West & G. S. West, Alg. S. England, 

1897, p. 481 ; Alga-fl. Yorks. 1900, p. 5.3. 
Arthrodia littoralis Kuntzo, Bevis. gen. plant. 1891, p. 883. 
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Cells of raodium size, about 10 times longer than 
their diameter, slightly c\irvcd, outer margin ;35°-40° 
of arc, inner margin a little concave, and slightly but 
widely tumid in the middle, gradually attenuated to 
the apices, which are obtusely rounded ; cell-wall 
smooth and colourless ; chloroplaat with eight ridges 
and a central aeries of -t or 5 pyrenoids; teiminnl 
vacuoles with a number of moving granules. 

Zygospore unknown. 

Length 150-220 /i; breadth 17-5-22-5/i. 

Enclanu. — Masham, near Riovaulx Abl>ey, and 
Stokealey, N. Yorks I Kingsbury Green, Middlesex ! 
Tromethick Moor, Cornwall ! 

Ocogr. Distrihidiini. — France. Galicia in Austria. 
Central Africa (var.). 

■i'-i. Closterimntiunidum Johnson. 
(PI. XIX, 6gs. 15-18.) 

C;<.e(oriiim Ciiniu Bhnsob. var. /3 RaMe, Brit. Desm. lBk<, p. 176, 1. 30, 

f, a-e : Roy i Bibb. Scott. Deam. 1804, p. 2-i-V. 
CI. Curftu b. forma hin,id.< Rabenh. Flor. Europ. Alinu:. Ill, IHliS, y. 137 ; 

De Toni, Syll. Alg. IStlU, p. »3G. 
Ct. Coniu. WiUo, B'orakv. Alg. Nov. Seiiilj. 1870, p. 30, t. 14, f. 80, 81 

(inelus. f. mujor Wille) ; Wille, NorjfOB Fei^skv. Al«. INHll, ]i. 57, t. 3, 

f. aSi WuBt, Desm. Miunf, ItWH; Alg. N. WiUi.'h, 1800, p. 285. 
CI. fiiniulHni Julinnoii, Riiru Desiii. U.S. II, 18115, p. 201, t. ZKK f. 4^ 

NordHt. Index Desiii. 1SI)6, p. 262 -. West .t II. S. Wt'st, Some Dcsui. 

U.S. 18U8, p. 284 ( Alt'o-fl. Yol-ks. ItNJO, p. 53 i Chlorophy. Koh Cliiin;-, 

11)01, p. IWi, t. 2, SgH. 3, 4. 

Cells rather small, 8-9 times longer than their 
diameter, slightly curved, outer margin 28°-5H" of arc, 
inner margin broiidly tumid in the middle, faintly con- 
cave towards the extremities, gradually attenuated 
towards the apices, which are truncately rounded and 
of somewliat varialjle width ; cell-wall smooth and 
colourless; chloroplasts with four or six ridge.-!, aii<l 
l-o pyrenoids ; terminal vacuoles with only one mov- 
ing granule. 

/<ygos]n>r(' .subreetaiig\dar, willi refuse side.-^ ; angles 
produeeii and truncately rounded; viewed from the 
side, elliptical. 
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Length 59-139 /ut; breadth 77-18 /ut; breadth of 
apices 2'5-5'5/Lt; length of zygospore 34-37'5/ut; 
breadth of zygospore 20-30 ft. 

England. — Bowness, Westmoreland ! Near Lindley 
Reservoir, Eldwick, and Ribblehead, W. Yorks ! 

Walks. — Capel Curig, Carnarvonshire ! 

Scotland. — Near Alford, Aberdeen {Roy Sf Bisi<eft). 

Geor/r. DIfitrilmfion. — Norway. Nova Zembla. Siam. 
Celebes. Samoa. United States. Brazil. Paraguay. 
Patagonia. 

This species is distinguished from C7. Cornu Ehreub. by the 
shorter and broader cells, with a tumid ventral (or inner) 
margin. 

34. Closterium Cornu Ehrenb. 
(PL XX, figs. 1-5.) 

Closterium Cornu Ehrenb. 1830 ; Entwick. Lebends. d. Infus. 1832, p. 67 ; 

Infus. p. 94, t. 6, f . V ; Menegh. Synops. Desm. 1840, p. 233 ; Hass. Brit. 

Freshw. Alg. 1845, p. 372, t. 88, f. 2 ; Ralfs, Brit. Desm. 1848, p. 176, 

t. 30, f. 6/, f/; Breb. Liste Desm. 1856, p. 154; Arch, in Pritch. Infus. 

1861, p. 750 ; Rabenh. Flor. Europ. Aljrar. Ill, 18f«, p. 137 ; Kirchn. 

Alg. Schles. 1878, p. 140 ; Cooke, Brit. Desm. 1886, p. 35, t. 12, f . 4 ; 

Hansg. Prodr. Algenfl. B5hm. 1888, p. 181 ; De Toni, Syll. Alg. 1889, 

p. 835 ; West, Alg. aq. dulc. Lusitan. 1892, p. 1500 ; Roy & Biss. Scott. 

Desm. 1894, p. 244 ; Nordst. Index Desm. 1896, p. 82 ; West & G. S. 

West, Alg. S. England, 1897, p. 482 ; Alga-fl. Yorks. 1900, p. 53 ; Alg. 

N. Ireland, 1902, p. 25, t. 2, f . 4, 5. 
CI. tenue Kutz. Syn. Diat. 1834, p. 595, t. 18, f. 78 (?). 
Stauroceras Cornu Grun. Desm. u. Pediast. 5sterreich. Moore, 1858, p. 497. 
Closterium pronum Breb. c Cornu Klebs, Desm. Ostpreuss. 1879, p. 19, t. 2, 

f . 13 h. 
Arthrodia Cornu Kuntze, Revis. gen. plant. 1891, p. 883. 
Closterium Cornu var. siamense West & G. S. West, Chlorophy. Koh 

Chang, 1901, p. 166, t. 2, figs. 6, 7. 

Cells small, 16-20 times longer than their diameter, 
slightly curved, outer margin 34°-40° of arc, inner 
margin slightly concave and usually straight in the 
median part, margins parallel until near the extremities, 
which are gradually attenuated; apices narrow, rounded 
or rounded-truncate ; cell-wall smooth and colourless ; 
chloroplasts with 8-5 pyrenoids ; terminal vacuoles 
with one oblong moving granule. 

Zygospore subquadrate or rectangular, sides straight. 
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concave, or slightly convex, angles produced and sub 
mamillate. 

Length 110-165;^; breadth 6-5-8-8/i; breadth ofl 
apices l*G-3 [jl ; diameter of zygosp. 23-30 [i. 

Enolani*. — Cumberland ! Westmoreland ! (fiff//«) J 
\V. and N. Yorks ! Cheshire {Uoy). Leicester (if^o,'/)J 
Essex 1 Warwick (ll'(7/.v). Middlesex! Surrey! Siissex-I 
(/!■«//■«). Kent I Hants! {Bo,i). Devon {BnmHt).\ 
Cornwall ! (Mnrqn/iml). 

Wales. — Near Dolbadarn Castle I , Llyn Cwlyd I , 
Capel Cnrig ! {('ool-e ^- Wiih), and Pen-y-gwryd (R"jf), 
Carnarvon phi re. Holyhead, Anglesey I Dolgelly, 
Merioneth (IM/s). 

Srn'i'i,ANn. — Ueneral! (Boy ^ Bi>ixeit). Shetlands I 

li(i;i.A\D. — Donegal I Mayo! GaJway ! Kerry I J 
Unblin and Wicklow {Archer). Antrim 1 

il''iuji\ Ih'.^lriliiitwn. — France. Germany. Auatri 
audGidicia. Hungary. Portugal. Norway. Sweden^ 
Denmark. N. and Centiul Rn.ssia. Poland. Fjeroet 
(form). Nova Zembla. Siam. Java. Samoa (var.)J 
Australia (var.). Central Africa. United States.'^ 
Brazil (var.). 

This species hits considerablo resfniLlance to CI. granh J 
Breb., with soino foniiM of wliiuli it niiiy faeily be confounded. 
It is, however, more regularly cur\'ed than CI. grarilf and the 
apices are more truncate. 'I'he zygospore is very different 
from that of 01. gractle, and conjuffated specimens could not 
be confiiRed. It should also be compared with CI. tvmidtivt. 

Ralfs' atfttemeut that the cells are " five to eight times 
longer thau broad" is erroneous. 
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Closterium abruptum West. 
(PI. XX, figP. G-JO.) 



CloaMnm abnpt«m West, AJif . Eng. Lake Diatr. 1892, p, 718, t. 9, f. 1 (■ 
Johns. Bare Desm. D.8. II, IHHS, p, 201, t. 23ft, f. 5; Weat &. Q. 8.1 
West. Some N. Amcr. Desm. 1S9II, p. 236, t. 13, 1. 14, 15 ; Nnrdiit. Index l 
Deain. 1896, p. n6; West it O. 8. Wi«t, A\g. S. Englnnd, 1897, p. 479; 
Al^^a-fl. Torks. 1900, p. 54 ; Alg-. N. Irelirad, 1902, p, 22. 

Cells small, about 10 times longer than their 
diameter, slightly curved, outer margin alront 55° of 

arc, inedinn portion of colls almost straight, more 
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curved towards the extremities, gradually but slightly- 
attenuated towards the apices, which are l)road and 
truncate; cell- wall smooth, colourless or straw-coloured; 
chloroplasts with about six ridges and containing a 
central row of 4 or opyrenoids; terminal vacuoles with 
one large moving granule. 

Zygospore globose and smooth. 

Length 127-1 56 /x; breadth 1 2-15*5 /x; l)readth of 
apices 0-7 /x; diam. zygosp. -^2-46 ft. 

ENOTiAND. — Cumberland ! Westmoreland ! W. and 
N. Yorks ! Lancashire ! Surrey ! Hants ! Devon ! 
Cornwall ! 

Wales. — Y Foel Fras, Capel Curig, Glyder Fach (at 
2,000 ft.), Llyn-y-cwm-ffynon, and Llyn Gwynant, 
Carnarvonshire ! 

Scotland. — Loch Minnoch, Kirkcudbright ! Loch 
Macaterick, Ayr ! Near Lairg, Sutherland ! Achna- 
sheen, Ross ! Moidart, Inverness ! Near Tarbert, 
Harris and Balallan, Lewis, Outer Hebrides ! Hoy, 
Orkneys ! Plankton of Loch Beosseter, Shetlands ! 

IkELANP. — Near Glenties, Loughs Anna and ('logher, 
and near Lough Magrath, Donegal ! Oughterard, 
Galway ! Shores of Lough Neagh ! 

Geagr, Dlsfrihiifion, — Germany (form). Austria and 
Galicia. Central Africa (form). United States. 
Brazil. 

This is a well-marked species, some forms of wliich bear a 
sHght resembljince to CI. tumidnm Jolins., hut these are at 
once distinguished by their stouter habit and broadly truncate 
apices. 

In outward form CL abruptnvi resembles some of the small 
forms of CL intermpclium llalfs, but can at once be distin- 
guished by its smooth cell-wall. 

Forma punctata West. 

Cl. ahniptum forma pmictata West, Aljj. Eng. Lake Distr. 1892, p. 719. 

A form witli the cell-wall irregularly punctate. In 
other respects exactly similar to the type. 

Kn(;lani>. — Bog near Cockley Beck, Lancasbire I 
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Var. brevius vol,. (PI. XX, figs. H, 19.) 

St & Q. S. West. Neiv Hi-it. Fr.>^h«-. Alg. 



Cells shorter and raore curved, outer uiar^n 80'^-100° 
of arc. 

Len^-h 60-107 /i; breadth 16-16^. 

Walks.- — Ffestiniog, Merioneth ! 

Gpogr. Ih'ufrihntioii. — Austrian Tyrol. 

Turner has (lt'(-cribe<l a "var. raynhr'c'tn" of tliis species, 
which hi" says " differs from the type in bein^ rejfuliirly 
cnrved, and in being proportionately shorter and thicker." 
Hia measurenienta art' : — Length 114-130^ ; breadth 14—17 fi. 
The specimen.^ were from Llyn Padarn, Carnarvonshire {vide 
Turn. Desm. Notes, 1893, p. 346). We think this variety 
must be tlie same as var. hrecins, althon^h Turner's specimens 
were a little larger. 

36. Cloaterium toxon West. 
(PI. XX, figs. 13, 14.) 

Clflrieriuni ioton West, Alg. W. lT«land, 1892, p. 131, t. Ifl.f, 14] Nordat^ 
Index Deem. ISM, p. 25S ; Weet L Q. S. Wrat, Doam. Sinpipore, 1897, 

p. 158 1 AlKn-8. YorVH. UHIO, p. S4 ; Alg. N. Ireland, 11KI3, p. 2!>. 

Cells Tiarro^v and linear, elonf^ate, 25-30 times longer 
than their diameter, straight for about two-thirds their 
length, with snbparallel margins, outer margin slightly 
concave in the middle, towards the extremities gently 
incurved and gradually attenuated, apice-s subtnincate; 
cell-wall smooth and colourless; chloroplasts with a 
number of small scattered pyrenoids ; terminal vacuoles 
with two or three moving granules. 

Zygospore unknown. 

Length 220-300/*; breadth 8-o-10/a; breadth of 
apices 5'5-8 p.. 

Enclanh. — Near Bowness, AVestmoreland ! Pilmoor, 
N. Yorks ! Skipwith Common, E, Yorks ! 

SfOTi.ANi). — Sligacban in Skyc, and Moidart, Inver- 
ness! Rhicnnicli and Loch Tnver, SutlierlaiHl I Neiir 
Callcniisli and near Halallan, Lewis, Outer Hebrides 1 
PliinkUm of Loch Nau Eun, N. Uist, Outer Hebrides! 

IitKLANi'. — Loughs Anna and Sproiile, Donegal I 
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Ballynahinch, and Deiryclare Lough, Galway ! Tore 
Mt. and Cromagloun, Kerry ! Mourne Mts., Down ! 
Geo(jr. Distnlmtion. — Singapore. United States. 

This species is probably nearest to CL gracile Breb., but is 
much stouter with broader apices, which are truncate. It 
sometimes occurs in immense quantity amongst the leaves of 
Utricularia minor, or in the jelly surrounding the filaments 
of Batrachospermum vagum, 

37. Closterium Balmacarense Turner. 

(PI. XX, fig. 15.) 

Cloaterium Balmacarense Turn. Desm. Notes, 1893, p. 347 ; Roy &. Bias. 
Scott. Desm. 1804, p. 243, t. 4, f. 6; Nordst. Index Desiii. 189(), p. 56. 

Cells of medium size, about 16 times longer than their 
diameter, slightly and regularly curved, outer margin 
about 33° of arc (without apices), gradually attenuated, 
apices dilated and rounded-truncate ; cell- wall smooth 
and colourless ; chloroplasts with eight distinct ridges ; 
pyrenoids— ? 

Zygospore unknown. 

Length 315-322 /x; breadth 20-21 /x; breadth of 
apices 16 /ut. 

Scotland. — Balmacarra, Ross {A. W. Wills). 

Forma minor Turner. (PI. XX, fig. 16.) 

Cl. Balmacarense |3 minor Turn. Desm. Notes, 1893, p. 347 ; Roy & Biss. 
Scott. Desm. 1894, p. 244, t. 4, f. 7. 

Smaller than the type ; chloroplasts with six ridges. 
Length 260 /x; breadth 16 fi; breadth of apices 12 /x. 
Scotland. — Balmacarra, Ross {A. W. Wills). 

38. Closterium Scoticum Turner. 
(PI. XX, fig. 17.) 

Closteriv/m Scoticum Turn. Desm. Notes, 1893, p. 347 ; Roy & Biss. Scott. 
Desm. 1894, p. 248, t. 4, f . 8 ; Nordst. Index Desm. 1896, p. 230. 

11 



I 
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Cells of mGdium size, narrow and elongate, 26-3&^ 
times longer than their diameter, straight or but I 
slightly curved, onter margin about W of arc, niargiiifi 
fihiinst piimllel for aljout aeven-eighths of the lenj^th, 
slightly attenuated near the apices, whicli art- capititte- 
Innicate; c!cll-wall smooth, eoionrless, yliow. or 
redilisli-brown ; chloroplsists with a i-entriil i-ow of 
pyrcnoida. 

Zygospore unknown. 

Length 2(i0-489/i; hroadth 10-13 /*; breadth of 
apices 8"5-12"0 ft. 

SrriTi.ANn. — Balmacarra, Ross (A. W. WiUi'). 

Var. fusiforme Turner. (PI. XX, fig. IS.) 

ni. NotJ.-B, lS'.i;i. IV :U7 ; B-iy A DiM. 

Cells almost straight, decidedly fusiform. 
Length 2Qb-AU fi; breadth 12-5-15 fi ; breadth of 
apices i)-ll'5 fi. 

Sc('Tt.ANti. — Bnlmacarra, Ross (A. W. WHJk). 

30. Closterium pusillum TTantzsch. 

ChiHcrinm ]msillnm UnnUm-h in KnlH'nh. AV- ^«rnp. ISin, no. IINIS ; 

Ri-inBcli. AliTGiifl. Prnnk. IKIIT, p. IST: Kalwiili. Flor. Kiin>ii. Al^iir. III. 

IWW, p. 125 i Dc Tulii, Syll. Alg. IKWI, p. «a)i Boj-A IIihr. Sc.tt. Dr-Kiii. 

lMP»,p. 21«( Nfir.lBt. Index IJism. IH'JB.p. 2I:(. 
CI. ("laiHNm a. ii.innr Kacih. Nonn. Dosiii. I'.tlnn. lfiS.->, p. m. 
Arihr'nlia ]msilla Kuntzp, Kfvis. gen. plunt. IMU, p. SHI. 

Cells very small, snbcylindrical, -1^7-^- times longer 
than their diameter, slightly curved, outer margin ■M)'"'- 
50^ of arc, inner margin slightly concave, very 
gradually and gently attenuated to the apices, which 
are obtusely or truncately roun<led ; cell-wall suuMifh 
and colourless ; chlorojilasts with about six ridges 
and with one or two iiyrenoids ; teruiinal vacunles 
promiuent, with one or two moving graiudes. 

/ygos]iore quadrate. 

Length :'>0-.'>0 yx ; i)rpadth 4-i> /i. 

S('(iTi:AN"i).-^Achuashcen, Ross ; Auehterless, Long- 
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side, Towie, near Alford, Birse, and Birsemore, Aber- 
deen ; Loch of Park, Clunie, Carnmie, Kincardine ; 
Buchanty, Perth; near Tobermory in Mull, Argyll 
(i?o// Sf Bissett). 

Geo{}r. Distrihution. — Germany. Austria and Galicia. 
Hungary. Sweden. Poland. W. Africa (var.). Brazil. 

We have not seen tlie typical form of this species. 

Var. major Racib. (PI. XX, fig. 19.) 

Cl. pusillum b. major Bacib. Nonn.. Desm. Polon. 1885, p. 63 ; De Toni, 
SyU. Alg. 1889, p. 820 ; West & G. S. Wost, Alga-fl. Yorks. 1900, p. 54. 
Cl. pusillum j3 major Roy. & Biss. Scott. Dosm. 1894, p. 248. 

Larger than the typical form; terminal vacuoles 
with four or five moving granules. 

Length 86-100 fi; breadth 13-16 /x. 

England. — Cocket Moss, near Giggleswick, W. 
Yorks ! Mickle Fell, N. Yorks ! 

Scotland. — Glen Oallater, Corrie of Loch Kandor, 
Aberdeen ; at the " Reeky Linn " on the Isla, Forfar 
{Boy Sf Bissett). 

Geogr, Distrihution. — Poland. 

Var. monoUthum Wittr. (PI. XX, figs. 20-24.) 

Cl. pusillum var. monoUthum Wittr. in Wittr. & Nordst. Alg. Exsic. 1880, 
no. a36 ; De Toni, SyU. Alg. 1889, p. 820 ; Nordst. Index Desm. 189G, 
p. 213 ; West & G. S. West, Notes Alg. Ill, 1903, p. 9 (sep.). 

Cells less curved, frequently with a faint median 
constriction ; terminal vacuoles with only one moving 
granule. 

Length 30-48 fi; breadth 9-10 /x. 

England. — Gurnard's Head, Cornwall, on damp 
ground ! 

Geogr. Distribntioii. — Austria. 

40. Closterium monotsenium Arch. 

Closterium monotaBnium Arch, in Quart. Joum. Micr. Sci. 1876, p. 415 
Cooko, Brit. Desm. 1886, p. 25; De Toni, SyU. Alg. 1889, p. 849; Nordst. 
Index Desm. 1896, p. 175. 

Arthrodia monotonia Kuntze, Revis. gen. plant. 1891, p. 883. 

Cells " small, comparatively stout, curvature slight, 
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inflated in the middle, gradually tapering tlimigh still 
thick towards the apices, which arc lilrnit and rounded ; 
mcrabrane smooth and colourless. Endochrome a 
single longitudinal baud, not plicated, each locellns 
containing a single moving grannie, forming a rounded 
cavity in the plasma, at some distance from thp 
apex." 

IiiBiiANi). — Publin and Wicklow {Arrhrr). 

Tho iibovo is tlit^ niily iloscnjitiou nvpv pubiialicd of tins 
ClriHti~riiim, and the size was not stated. Wo liavt- not st^pii 
any Desiiiid in the genus which coiiltl bo rfferpe rt to it, 

41. Closterium pTffilongum Bn'l), 
{PI. XXI, figs. l,ii.) 

rioitnium prirlongKm Bri-K LUts Dt-sm. ISSli, p. 1S2, t. 2, f. 41 ; Areh. in 
Pritch. Infus. 1861. p. 747; Enbenli. Flor. Emijp. Algar. Ill, 1»6H, 

6130: Cooke, Brit. Deim. ISHH.p. 23, t. lo.f. 2; Wolle. Frewhw. Alff. 
.8. 1887. p. 24, t, 65. f. lH, Hi: De Toni, Syll. Alg. ISSB, p. 830; Roy & 
Biaa, Beott. Dt«in. 18S*, p. 347 i Hordst. Index Duam. lBWl,p.2US; Wiat 
& G. S. Weat, Alg. S. Engliind, 1837, p. 480 ; Algn-fl. YorkB. 1000, p. !i4. 
Arthrodia prirlongn Kuntze, Kevis. gen. plnnt. 1881, p, SH4. 

Cells of medium size, very elongnte, 80— 1.."> times 
longer than their diameter, .slightly curved, outer 
margin about So^-SO" of are, inner margin slightly 
concave, not tumid, gradually attenuated toward.'^ the 
extremities wliicli aro a little recurved, apices ol>tnse 
or rounded-truncate ; cell-wall smooth and colourless; 
chloroplasts with one series of 10 or 12 pyrenoids; 
terminal vacuoles with many moving granules. 

Zygospore unknown. 

Length 530-840 ^; breadth 11-5-24 fi. 

Emjlanh. — Longhrigg, and near Bowness, West- 
moreland ! Malham Tarn Bog and Boston S])a, W. 
Yorks! Riccall Common, E. Yorksl Near Cliajiel Wood, 
S.E. Surrey ! 

Walks. — Capel Cnrig, Carnarvonshire I 

ScoTL.vNi). — Moss of Ijogie in Croniar, Aberdeen ; 
Scolty Dam near Banebory, Kincardine (/i'".'/ cV /'/••>-.«'//). 

IttRiANh. — Near Leenane, Gahvay! Dublin and 
Wicklow (Archrr). 
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Geogr. DistrUmtion, — France. Germany. Austria and 
Galicia. Portugal. Poland. Bornholm. Siam. Central 
Africa (var.). United States. Brazil. Patagonia. 

This is one of the rarest species of the genus, and one of 
the most elongate. It is characterised by the recurved apices 
and its smooth cell-wall. 

Forma brevior West. (PI. XXI, figs. 3-5.) 

Cl. prxlongum forma Nordst. Frcshw. Alg. N. Zeal. 1888, p. 68, t. 3, 
f. 22-24. 

Cl. prselongum forma hrevior West, Add. Alg. W. Yorks. II, 1891, p. 244 ; 
West & G. S. West, New and Int. Freshw. Alg. 1896, p. 151 ; Nordst. 
Index Desm. 1896, p. 205 ; West & G. S. West, Alg. S. England, 1897, 
p. 480; G. S. West, Alga-fl. Cambr. 1899, p. Ill; West & G. S. West, 
Alga-fl. Yorks. 1900, p. 54 ; Alg. N. Ireland, 1902, p. 22. 

Cells shorter, l-i-22 times longer than the diameter. 

Zygospore globose and smooth. 

Length 198-320 /ut ; breadth 125-17 /ut ; diam. 
zygosp. 40-46 /x. 

England. — W. and N. Yorks ! Cambridge ! Essex ! 
Middlesex (zygosp. from Ruislip Reservoir) ! Surrey ! 

Scotland. — Bressav, Shetlands ! 

Ikeland. — Ram's Island and entrance of River 
Ballanderry, Lough Neagh ! 

Geogr. Distribution. — Portugal. Sweden. New 
Zealand. 

This short form is more frequently met with tlian typical 
CL vrxloiigum, 

42. Closterium strigosum Breb. 
(PI. XXI, figs. 6, 7.) 

Closteriwni strigosum Breb. Liste Desin. 1850, p. 153, t. 2, f. 43 ; xVrch. in 
Pritch. Iiifus. 1801, p. 747; Kabi^nh. Flor. Europ. Alj^ar. Ill, 18(>8, 
p. i;^; Kirdiii. Aljr. Schles. 1878, p. 139; WoUe, Desm. U.S. 1884, 
p. 42, t. 0, f . 13, 14, t. 53, f . y, 10 ; De Toni, SyU. Alg. 1881), p. 829 ; 
Wo8t, Aljr. Eng. Lake Distr. 1892, p. 720 ; Roy & Diss. Scott. Desm. 
1894, p. 249; Nordst. Index Desm. 1890, p. 241. 

Cl. strigosum a. typicum Klebs, Desm. Ostpreuss, 1879, p. 8. 

Arthrodia strigosa Euntzo, Rovis. gen. plant. 1891, p. 88^1. 

Cells of moderate size, 16-20 times longer than 
their diameter, slightly carved, median portion of 
cell straight, towards the extremities incurved, 
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gradually attenuated to the apices, wliicli are somewhat 1 
iucui'ved and subaciite; cell-wall aiiiooth aud colourless; ] 
cLloroplasts with a central row of 7 or 8 pyreuoids; 
terminal vacuoles with several moving granules. 

Zygospore ellipsoid and smooth. 

Length 254-358 p,; breadth 14-18-5 fi. 

KNtiLANn. — Scandale, Westmoreland I RawclifFe ] 
(Joramou, W. Yorks! Bnbridge Lake, Hants (/i'".'/). 

SooTLANii. — -Near Tain and StratbpefFer, Ross; Bri; 
Invernesn ; St. Fergus Canal, Mintlaw, Alford, White- J 
stripes, Daneatone, and near Springhill, Aberdeen ;, 
Lochs of Park and Lumgair, Kincardine {Hoy ^ j 
Dinstift). Glen Shee, Perth ! 

Ireland. — Dublin and Wicklow {Jrcin'r). Clougb, | 
Antrim ! 

Ofiiffr. Distribufimi. — Fi-ance, Germany. Switzer- j 
land. Austria and Galicia. Hungary. Sweden. Poland.] 
N. Russia. Central and E. Africa. Brazil. 

The nearest speoies to CI. sfn'gosum is CI. p«racerostim Gay, 
and it is indeed a doubtful question whether the latter species 
should not really liu jihiuuil iLudfr the foniior. CI. pi.-rarfnisn'm, 
is somewliat stiuillur in size, is relatively shorter, and has not 
the diarauteristic iiieurved ajticfs of CI. Mrltjustim. 

It seems very probable tliat various authors have confused 
these two species of Gl<Kil'-num. The measurements jjiveu 
by Luudell (Desni. Suee. \»1\, p. 7i)) of Gl. >,trig,mLm, via.— 
length 100-240 ft, breadth lO-lC n, lead one to suppose that 
very jiossihiy ho had CI. pcracvroeiim under observation at tlie 
time. Siniihirly, the measurements jj^ven by Eicliler (Mat. 
Hor. Miedz. lum, p. 'j8), vi/..— length 145^, I»i-eadth H ju, are 
much smaller than the average for CI. strii/iimim. 

Wollo has described zygospores which he believed to he of 
this species, but us his figures are not good, and as he was 
somewhat doubtful with reg-.ird to the identilicatiun of his 
speoimenw, the observation requires coniiruiation. 

43. Closterixun gracile lircb. 
(PhXXI, figs. 8-12.) 

CtnsUrhtm ■j.-.inl/: l!rob, in Clii'vivt Dira (iiicrosci.p. ut .li- li'.ir iiwiir... pHris, 

IMS). 11. a7Ji KiilfH. Hrit. Dcsm. 184H, p. :i21 ; llivh. LisU- Dtwin. I8")«, 
I>. 150, t. ■•. (. \.-,; Aivli. ill I'litdi. liifiis, ISOI, ]). TkS; liiriliii, .\]{,', 
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Schles. 1878, p. 137 ; Wolle, Desm. U.S. 1884, p. 39, t. 6, f . 4, 5 ; Cooke, 
Brit. Desiu. 1886, p. 22, t. 13, f . 8 ; Hansg. Prodr. Algenfl. Bohm. 1888, 
p. 178 ; De Toni, Syll. Alg. 1889, p. 818 ; Roy & Biss. Scott. Desm. 1894, 
p. 244; Nordst. Index Desm. 1896, p. 132; West & G. S. West, New 
and Int. Freshw. Alg. 1896, p. 151, t. 4, f. 47 ; Alg. S. England, 1897, 
p. 54 ; Alga-fl. Yorks. 1900, p. 54 ; Alg. N. Ireland, 1902, p. 25 ; Freshw. 
Alg. Ceylon, 1902, p. 138. 

CI. junddum Ralfs, forma gracillima-lxvissima Babenh. Flor. Europ. 
Algar. Ill, 1868, p. 127. 

CI. gracile forma tenuisnma Heimerl, Desm. Alp. 1891, p. 591. 

Arthrodia gracilis Kuntze, Revis. gen. plant. 1891, p. 883. 

Closterium limneticum Lemm. PhytopLinkton sjichsis. Teiche, 1899, p. 28, 
t. 2, f . 39-41 ; vide West & G. S. West, Notes Alg. II, 1900, p. 290. 

Cells small, slender and linear, 28-40 times longer 
than their diameter, almost straight for more than half 
their length, margins parallel, gradually narrowed and 
gracefully curved towards the apices, which are obtuse ; 
cell- wall smooth and colourless ; choroplasts sometimes 
subundulate, with 5 to 7 pyrenoids ; terminal vacuoles 
with one to several moving granules. 

Zygospore globose, angular-globose, or subquadrate 
with rounded angles, smooth. 

Length 130-190 /x; breadth 3*4-6 /x; breadth of 
apices 1* 2-2 '4 /ut; diam. zygosp. 20-25*7 /ut. 

England. — Cumberland ! Westmoreland ! W., N., 
and E. Yorks ! Lancashire ! Cheshire (Roy). Essex ! 
Cambridge ! Oxford (zygosp. from near Goring) ! 
Middlesex ! Surrey ! Hants, (zygosp. from New 
Forest) ! Devon ! Cornwall ! (Marquand) ; zygosp. 
from Penzance {Joshua). 

Wales. — Fairly general ! 

Scotland. — Ross!, Sutherland!, Inverness!, Nairn, 
Aberdeen (with zygosp.), Kincardine, Forfar ! , Perth ! , 
Argyll {Itoy ^ Bissett). General in Outer Hebrides ! 
Orkneys ! Shetlands ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry I 
Dublin and Wicklow {Archer). Antrim ! Down ! 

Geogr. Distrihidion. — France. Germany. Austria 
and Galicia. Himgary. Portugal. Norway. Sweden. 
Denmark. N., Central, and S. Russia. Finland. 
Faeroes. Iceland. Siberia. Greenland. Ceylon. Siam. 
Sumatra. New Zealand. Australia. B. Africa. 
United States. Brazil. Paraguay. Patagonia. 
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CI. grcicile is a. widely distributed species and is often a1)iin- 
dant in collections from permanent bogs. It is undoubtedly 
nearest to CI. Comu Ehreub., from which it is distinguished 
by its proportionately greater length, by tho straighterj 
median part of the cell, by the incurved and narrower apiues^l 
and by the form of the zygospore. 

The curvature of C/. gracile is very similar to thnt of Cl,\ 
juiieidum, but in no other respect do these speciua resomblef 
each other. They are in no way closely related. I 

The figures given by Brabissou and by Cooke are very poonj 
representations of the spccieSj and have led to considerablafl 
contusion. fl 

The zygospores of this species are somewhat variable.^ 
They are seldom spherical, but are more often angular-globose 1 
or even subquadrato with rounded angles. 

Var. elongatuin var. mv. (PI. XXI, figs, l-t-16.) 

Cells very elongate, 85-96 tunes longer than theJrl 
diameter, apices obtusely rounded. 
Length 276-360 /a; breadth 3-4 /i. 
Scotland. — Rhiconicb, Sutherland ! 

IiiEi^ND. — Cromagloun, Kerry ! Clougli, Antrim ! 

Var. tenue (Lemm.) Went & G. S. West. (PI. XXI, 
fig. 13.) 

CI. Hmntlieum Lemm. vat. tenuc Lemm. Phytnplaukton aftchBia, Toiche, 

181)9, p. 28, t, 2, t. 42-W. 
CI. gracile var. (enue (Lomm.) West 4 G. S. West, Fnishw. Alg. Ceylon, 

1902, p. 138, t. 18, r, 33, 23 , Alg. N. Ireland, 1002, p. 25. 

Cells smaller and somewhat thinner than in the 
typical form. 

Length 69-110 fi ; breadth 2-5-3-.^ /*. 

Si'tilliind. — Near Tarbert, Hairis, and Balallan,.! 
Lewis, Outer Hebrides 1 W. of Kirkwall, Orkneys ! 

Irr/tiiiil. — Dungloo, Longlis Anna and Sproule, and! 
near Luugh Magrath, Donegal ! SlJeve Donard, Down rl 

Gfoijr. Distribution. — Germany. Ceylon. 

Thisi variety in sometimes very abundant amongst Sjihru/mtm ' 

cunjndatiim, intermingled with Netnum IHgifiia and 8lnur- i 

antritm. brachiattim. Wo have previously connuented upon J 

the erroneous measurementa given by Leuirnermann. 
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44. Closteriiun Lundellii Lagerh. 
(PI. XXI, fig. 17.) 

Closterium gracile Lund. Deem. Suec. 1871, p. 82, t. 5, f . 15. 

CI. Lundellii Lagerh. Bidr. Sverig. Algfl. 1883, p. 53 ; De Toni, Syll. Alg. 

1889, p. 818 ; Roy & Biss. Scott. Desm. 1894, p. 246 ; Nordst. Index 

Desm. 1896, p. 160. 
Arthrodia Lundellii Kuntze, Bevis. gen. plant. 1891, p. 883. 

Vegetative cells exactly similar to those of CyL (jracile 
Breb. Zygospore subquadrate with rounded angles, 
each angle furnished with a long spine which fits into 
the base of an empty semicell. 

Length of zygospore without spines 28-30 /i, breadth 
22 /I ; length of spines 16-17"5/i. 

England. — Enbridge Lake, Hants. (Boy). 

Wales. — Bettws-y-coed, Carnarvonshire {Roy). 

Scotland. — Loch Inver, Sutherland ; Fy vie, near 
Alford, and S.W. of Loch Kinnord, Aberdeen (Roy). 

Geoyr. Distiibution. — Sweden. 

Roy is the only observer who has recorded this Desmid as 
British, and he has never mentioned the occurrence of zygo- 
spores. As the vegetative cells are indistinguishable from 
those of CI, gracile, these records must be regarded as doubt- 
ful. We give a copy of Lundell^s figure of the zygospore 
(PI. XXI, fig. 17). 

45. Closteriiun attenuatum Ehrenb. 
(PI. XXII, figs. 1-3.) 

Closterium attenuatum Ehrenb. Infus. 1838, p. 94, t. 0, f. iv; Mcucgh. 
Synops. Desm. 1840, p. 233 ; Kalfs, Brit. Desm. 1848, p. 169, t. 29, f . 5 
(char, amend.) ; Arch, in Pritch. Infus. 1861, p. 749, t. 3, f. 43 ; Babcnh. 
Flor. Europ. Algar. Ill, 1868, p. 130 ; Kirchn. Alg. Schles. 1878, p. 138 ; 
WoUe, Desm. U.S. 1884, p. 41, t. 8, f. 5 ; Cooke, Brit. Desm. 1886, p. 32, 
t. 14, f. 1 (figure very bad) ; De Toni, SyU. Alg. 1889, p. 829 ; Lutkem. 
Desm. Attersees, 1893, p. 542 ; Roy & Biss. Scott. Desm. 1894, p. 243 ; 
Nordst. Index Desm. 1896, p. 54; West & G. S. West, Alg. S. England, 
1897, p. 482 ; Alga-fl. Yorks. 1900, p. 55 ; Alg. N. Ireland, 1902, p. 24. 

CI. candianum Delp. Desm. subalp. 1877, p. 104, t. 17, f. 7-10. [CI. 
attenuatum Kalfs, but not Ehrenb., according to Delponte.] 

Arthrodia attenuata Kuntze, Kevis. gen. plant. 1891, p. 883. 

A. candiana Kuntze, 1. c. 

Cells large, 11-14 times longer than their diameter, 
slightly curved, outer margin about 45° of arc, inner 
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margin not tumid, gradually attenuated towards each 
extremity, near the apices rather suddeidy narrowed 
into an obtuse cone; cell-wall delicately striated, from 
17-24 stride visible across the cell, brown or reddish- 
browii in colour ; cldorojilasts obscurely ridged, with 
G or 7 pyrenoids in a central series ; terminal vacuole! 
with a large number (about 20) of moving granules. 

Zygospore unknown. 

Length -i32~528/i ; breadth 35-45 ;*. 

England. — Cumberland ! Westmoreland ! (/i'"/A). 
Lancashire I N. Yorks ! Essex 1 Warwick (lI'iV/^) 
Surrey ! (Ralfs). Sussex lUnlfn). Kent {A'<f//s). 
Hants! (Ho;/). Cornwall! (fi.i//s). 

WaM!S. — Capel Curig, Carnarvonshire ! {Cooke 
Wills). 

Scotland. — Widely distributed ! {Roy ^ Biaseif). 

" . . ^. , Qalway ! Kerry 

Antrim ' 



Germany. A iistria 

Sweden. Denmark. 

United States. Brazil 



Ireland. — Donegal ! Mayo 
Dublin and Wicklow {Aix-hi-r). 

Geofji: Dhlr'ihution. — France, 
and Galicia. Italy. Norway. 
Bornholm. N. Russia. Ceylon. 
(var.). 

Thu apicL's of tliia Hpecies are very incorrectly depicted by 
both lialfs and Cuoke, the upical attenuatiun bein^ greatly 
exaggurated. There are also more striutionH on tlit' cell-wall 
than are indicated by Ualfs. 

The Desinid which Ralfs and all subsequent authors have 
referred to "CI. aUevuatvm" appears to be somewhat different 
from tlio original CI. attMtvatum Ehrenb, ; hence Delponte's 
name " Gl. randianvm." Hut since Ehreuberg's .specie.s has 
never been identified with anything else, it would only 
confusion to upset the present unanimous intcrpretatii 
accorded to the name CI. attenuatum. 
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40. Closterium turgidum Ehrenb. 
(PL XXII, figs. 4, 5.) 

Clotleriiim turgidum Ehrenb. latue. 1838, p. 95, t. 0, t. viji Henegli. 
SynotM. Deem. IH40, p. Z34-, Hnas. Brit. Froahw. AIe. 1846, p, 371, t. 87, 
f. 3 : RaJfB, Brit. Veam. 1818, p. 185, t 27, f. 3 ; Areh. in Pritch. Infiis. 
18(11, p. 717, t. 3, t. 40; It»buab. Plor. Gnrop. Alpu-. Ill, IHSa, p, 129 i 
Kiruhu. Al[-. Suliua, 1878, p. 138 ; WoUe, Desm. U.S. 188i, p. W. t. B ' " 
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r. IS : Cooke, Brit. Beem. 1880, p. 21, t. 9, f . 3 ; Hans);. Prodr. Algenfl. 
Bbhra. 18S8,p. JSUi Do Toni, Syll. Alg. IBHtl, p. B37 ; Wort, Alg. Eng. 
Lake Distr. 1H!I2, p. 130 -. Boy & Bias. »cutt. Deam. 1894, p. 249 ; Nordat. 
Indox Desm. lEtflO, p. 2S3 -, West ;t G. S. Wi^et, Alg. U. EiL|;lBud, 1BD7, 
p. 460; iaga-a, Yorkfl. lUOU, p. 50 ; Alg. N. Itvlanil, mri, p. 22. 
ArthToiiia lurgiilu KuntKC. Kevia. gen. plant. 1891, p. 884. 

Cells large, moderately curved, 11-12 times longer 
than their diameter, outei" margin about 50° of arc, 
inner margin not tumid, gradually attenuated towards 
the extremities, which are disthictly recurved, apices 
subtruncate; cell-wall finely striated, from 30-3o 
striffi visible across the cell, yellowish-brown or reddish- 
bi-owii in colour ; chloroplasts with about eight ridges 
and a central series of 7 or 8 pyrenoids ; terminal 
vacuoles with many moving granules. 

Zygospore unknown. 

Length 650-791^; breadth 58-75 ;*; breadth of 
apices 12-15^. 

ExciLAND. — Cumberland ! Westmoreland ! Lanca- 
shire ! N. Yorks 1 Cheshire (Jial/n). Essex 1 Surrey ! 
{liolfn}. Sussex («(///«). Kent ! (Halfs). Hants ! (Halfi). 
Cornwall ! (ll>i/f>i). 

Wales.— Capel Curig! (Cowi-e ^ WiU«), Glyder 
Fawr (R<yy), and Snowdon ! , Carnarvonshire. Dolgelly, 
Merioneth ! Lynn Coron, Anglesey ! 

Scotland. — Sutherland 1 , Ross, Inverness ! , Aber- 
deen, Kincardine, Forfar, Perth, Dumbarton, Argyll, 
But«, Fife {tt'>!/ ^ HlssHt). 

Ikbland.^ — Near Glenties, Donegal ! Loughs Aunierin 
and Creggan, Galway 1 Near Sugar-loaf Mt., Castle- 
town, and Adrigole, Kerry ! Dublin and Wicklow 
(^Archer). 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Hungary. Italy. Norway. Sweden. 
Bornholm. S. Russia. Poland. Siberia. Japan (var.). 
W.Africa. United States. W.Indies. Brazil. Ecuador. 
Paraguay. 

This 18 one of the largest and most characteristic specieB 
of the genus. It is by no means common. Gl. tunjidvm 
Ehrenb. siihsp. gvjanteitm Nordat,, a native of Brazil, is the 
largest known Desmiil, reaching a length of ovlt 1,300 /i. 
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47. ClosteriumPritchardianum Arcli. 

(PI. XXII, figs. 0-U.) 

CloiteriMm Prilchardiatium Arab. Doscript. now Cosm., etc. IHH2, p. 250, 
t. 13, f. 25-37 i Habmih. Flor. Europ. AlgHr. lU. 186H, p. 129 ; Cooke, 
Brit. Dusni. 1880, p. 22, t, 10, f . 1, t. 15, f. 7 ; Du Toni, SylL Alg. 1S89, 
p. 830 ; Hoy & Biea. Scott. Dcwm. 18IH, p. 247 ; Nonbt. Index Doam. 
1898, p. 20«i Wert * G. S. West, Al((. 8. England. 1897, p. 480; O. S. 
West, Alga-fl. Cuitibr. 189B, p. Ill ; Weat i G. 8. Weat, Alga-U. Torks. 
190U, p. 56! Al((. M. Ireland, 1902, p. 2S. 

01. 1'nmunt Drub, forma C. Prilchardianum Reinach, Algenfl. Frank, 
p. 188. 

Arthrodia Pnlchardianum KuntM, EevU. ^n. plunt. 18B1, p. 884. 

Ciotterium l-argidum Ehrenb. vox. decoratum West, Alg, Eng. Lake 
1892, p. 730. 

Cells large, very Blightly curved, 12-17 times longer 
than their diameter, outer raai-gin about 24° of arc, 
inner margin straight or very slightly concave, not 
tumid, gradually attenuated towards the apices, which 
are slightly recurved, narrow, and truncate; cell-wall 
finely striated, 35— U! striae visible a-cross the cell, striffi 
composed of fine punctte, of a yellowish colour, fre- 
quently becoming reddish-brown ; chloroplasts with 
six to eight ridges, and a central series of 7 or 8 
pyrenoids ; terminal vacuoles with many moving 
granules. 

Zygospore globose, subglobose, or ovoid, smooth. 

Length 350-590/*; breadth 80-46 /t; breadth of 
apices 7-8 /*; diam. zygosp. 83-108/1. 

England. — Near Bowness, Westmoreland ! Crims- 
worth Dean, W. Yorks ! Market Weighton, E. Yorks ! 
Sheep's Green, Cambridge ! Sutton Park, Warwick 
{WUIk). Mill-pond, E. of Chapel Wood, S.E. Surrey ! 
Tremethick Moor, Cornwall (with zygosp.) ! 

SmTLANn. — Ross, Aberdeen, Kincardine, Forfar, 
Perth, Stirling {Uuii Sf Bhsdt). Inverness ! Orkneys ! 

litiiLANP. — Gweedore and Lough Akibbon, Donegal ! 
Howth, Dubhii (Arrher). 

Gifoi/r. Didrilintiuti. — France. Germany. Austria 

and Galicia. Italy. Norway. Sweden. N. Russia. 

China. Brazil. Argentina. 

T1k> ( 
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or golden-brown colour, and is very finely striated. These 
striations are not infrequently subspiral in their arrangement, 
and when examined carefully they are seen to consist of a 
series of fine puncta). Towards the apices the punctas are 
often no longer arranged in lines, but become irregularly 
scattered. 

The species is distinguished from CL ttirgtdum by its some- 
what smaller size, its relatively greater length and slighter 
curvature, and by its much narrower, truncate apices. The 
cell-wall is also rather more finely striated and the stride 
consist of puncta). 

Lutkemuller has found specimens of this species with a 
length of 720 /a, and a Brazilian form (f. maxima Nordst.) 
reaches a length of 680 ji and a breadth of 65 ji. 

CI. Pritchnrdintnim var. minns West (Alg. W. Ireland, 1892, 
p. 121, t. 19, f. 13) does not belong to CL rrifchardianum. 
We have only seen one specimen of it, and until we obtain 
further infonnation with regard to it, it must be left in 
abeyance as a form to be inquired into. 

48. Closterium pronum Br^b. 
(PI. XXIII, figs. 1-3.) 

Closterium pronum Breb. Listc Desm. 1850, p. 157, t. 2, f. 42 ; Arch, in 
Pritch. Infus. 1861, p. 750 ; Kabenh. Flor. Europ. Alpar. Ill, 18(>8, p. 
130 ; Lund. Desm. Suoc. 1871, p. 81 ; De Toni, Syll. Alj,'. 1889, p. 852 ; 
West, Alg. W. Ireland, 1892, p. 125 ; Roy & Bias. Scott. Dosni. 1894, 
p. 247 ; Nordst. Index Desm. 1890, p. 200 ; West & G. S. West, A\<r. S. 
Enjrland, 1897, p. 482 ; G. S. West, Alga-fl. Cambr. 189?), p. 113 ; West 
& a. S. West, Alga-fl. Yorks. 1900, p. 50 ; Alg. N. Ireland, 1902, p. 25 ; 
Scott. Freshw. Plankton, I, 1903, p. 525. 

CI. Linea Lund. Desm. Suec. 1871, p. 82. 

CI. pronum a. typicum Klebs, Desm. Ostpreuss. 1879, p. 19, t. 2, f . 12 a. 

Arthrodia prona Kuntze, Revis. gen. plaiit. 1891, p. 884. 

Cells narrow and very elongated, 40-50 times longer 
than their diameter, straight or very slightly curved, 
outer margin not more than 10°-15° of arc, very gradu- 
ally attenuated to the apices, which are long and pointed 
although the extreme end of the cell is rounded ; cell- 
wall smooth and colourless [but, according to Brobisson, 
yellow -brown and finely striated] ; chloroplasts 
obscurely ridged, with a row of 8 to 10 pyrenoids; 
terminal vacuoles some distance removed from the 
apices and occupying all the apical parts of the cell, 
containing from two to six moving granules. 
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BRITISH tH':SMiniACE^K. 



Zygospore unknown. 

Length 313-423^; breadth 57-9/1. 

EwuLANi). — -W., N., and B. Yorks ! Cambridge | 
Essex! Surrey! Hants! (i?o//). Cornwall! {M((i'/('(iiM/).l 

Wales. — Glyder Fach (at 2,200ft.), Carnarvonshire ll 

SciiTl-ANn. — Loch Hempriggs, Caithneaa ; nearTain,rJ 
Ross, ScotKton Moor, Aberdeen (Roy ^' BiRnrli). Glenf 
Shee, Perth ! Rhicouich, Sutherland ! Near Tarberj 
Harris, Outer Hebrides ! 

IiiEi.AND. — Noar Gweedore, River above Crolley 
Bridge, and Lough Anna, Donegal ! Near Westport, 
Mayo ! Near Leenane, Oughterard, Clifden, and 
Ballyuahinch, Galway I Dublin and Wicklow {Archer),. 

Geoijr. Didrlliuliim. — France. Germany. AustnaJ 
and (ralicia. Sweden. Denmark. N. Russia. Green-^ 
land. Japan. Java (form), Australia. Central and] 
E. Africa. United States. Guiana, Patagonia. 

The Cl-mtcritim. promiia oi recent authors does not strictly • 
agree with the Clonferium deacribed by Brebisson under that 
name. Brsbisaon described the eell-wal! as being yellowish 
or pale-brown and very delicately striated, but these striations 
have not since been detected. We have never yet seen a 
specimen in which there was the slightest trace of strtation 
or even colouration of the cell-wall. The breadth given by 
Brebisson (12-16 fi) is also much greater than the breadth 
of any specimen we have seen. 

It is not an uncommon Bpeciea in large bodies of water, 
such as at the margins of lakes, etc., and it is also a i 
stituent of the fresh-water plankton. 

The terminal vacuoles are very long, and the moving J 
granules can wander along for some distance. 



40. Closteriom acicnlare Tuffen West. 
(PI. XXVI, figs. 18, 19.) 

Cioiltnum oeimirtre Tuffen Wert, Rem. Dint. Dosm. I860, p, 163, t. 7, 
f. 16 1 Arch, in Quart. Joum. Mior. Sci. IH66, p. 181 ; Cooke, Brit. 
Deam. 1886, p. 36. t. 15, f. 1 ; De Toni, Syll. Alg. 1889, p. Ki^ ; Eoy & 
Biss. Soott. DoBm. 189i, p. 243 ; Nordat. Index Deam. IHlXt, p. 38. 

ArthTodvi acictdaris Knntxe, Bevis. ven. plant, 1891, p. 88.1. 

CI. graeiU Breb. forma gTaeiUinn Weet, Alg. W. Ireland, 1S02, p 122 
t. 19, f. 15. 
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Cells very narrow and greatly elongated, 85-95 times 
longer than their diameter, almost straight for above 
half their length, very gradually and almost im- 
perceptibly attenuated from the middle to the apices, 
which are slightly incurved, acute or acutely rounded, 
and very narrow ; cell- wall smooth and colourless ; 
chloroplasts with from 6 to 8 pyrenoids; terminal 
vacuoles very long and containing one (or two) moving 
granules. 

Zygospore unknown. 

Length 440-590 /i ; breadth 5-7 /i. 

England. — Northumberland {Tvffen West). York- 
shire {Cooke). Crosby Warren, Lincolnshire ! (Fonier). 
Leicester (Boy). Devon (Bennett). 

Scotland. — Near Tain, Ross ; Dinnet Moss, Aber- 
deen (Boij ^ BIsseft). Kirkwall, Orkneys! 

Ireland. — Arderry Lough, Galway ! Dublin and 
Wicklow (Archer). 

Geogr. Distribution. — Italy. Faeroes. 



Var. subpronum nob. (PI. XXIII, figs. 4, 5.) 

Closterium subpronum West, New Brit. Freshw. Alg. 1894, p. 3, t. 1, f. 3 ; 
a. S. West, Alga-fl. Cambr. 1899, p. 113 ; West & G. S. West, Alga-fl. 
Yorks. 1900, p. 50; Alg. N. Ireland, 1902, p. 25, t. 2, f. 1, 2. 

Cells commonly more elongate than in the type, 
straight, very slightly curved, or sigmoid, 85-144 
times longer than their diameter, median portion of the 
cell with subparallel margins, then gradually attenuated 
to the apices, which are very narrow, much drawn out 
with parallel margins, and obtuse at the extremity; 
chloroplasts only extending half way from the middle 
to the extremity of the cell ; one moving granule in the 
terminal vacuole. 

Length 392-716 /x; breadth 3 •7-5-2 /i; breadth of 
apices 1*6 /i. 

England. — Malham Tarn, W. Yorks ! Pilmoor, N. 
Yorks ! Sandholme, E. Yorks ! Wicken Fen, Cam- 
bridge ! 
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Scotland. — Plankton of Loch Fadagiioda, Lewis, 
Outer Hebrides ! Plankt^Ti of Locli Asta, yiietlands ! 

Iekland. — Plankton of Lough Neagh ! 

deoi/r. DistrUiutvm. — Germany. New Zealand 
(form). 

a sometimes frequent in tbe freshwater 
the longest known DeHmid in proportion to 



This variety 
plankton and i 
its breadth. 

BiirgesDii & 



Ostenfeld (Phytoplankton Faroes, 1003, 
p. 620) state that CI. ttuhprmmiH mnst he placed as a sJ^lOIly^l 
of CI. anculifn^. The Cloaferia recorded by these authors 
fi-OTn the Faeroes are most jirobably forms of CI. aci'cutare, 
but wo doubt if either of them have obaer\'ed any examples 
of CI. Kvhjn-onitm. We have ourselves here placed Gl. »tib- 
pronum as a variety of CI. acifulare s^s we think its characters 
do not wan-ant its complete separation. 

The var. nvhpritnvm differs from tyjticnl CI. avu-ulare m 
two important points,^(l) the median portion of the cell is 
cylindrical, and (2) the apices are much more produced, being 
of a uniform thickness with parallel margins, and obtuse, 
altliongh very narrow at the extremity. The extremities of 
the cell are produced into long colourless processes such a* 
those found in CI. »fiaccum ; and the apical vacuoles, although 
containing only one moving granule, are of great length and 
contained within the base of tiheso processes. 

"CI. tntbprnnnm var. lariffrc Leinm. (Ptauktonalgon, 
1899, p. 344, t. 1, f. in, 14) should be relegated to this variety, 
although tho dimensions arc a little larger,— length 500-80()>i ; 
breadth 6-8 ju. 



50. CloBteriuin Ceratium Perty. 
(PI. XXIII, figs. G-8.) 



p. 837t Liitkem. Dosm. Attcrsccs, IHlKi, p. 5M; Roy & llisa. Scott 
TK-am. 1894, p. 244; Nordst. Index Dosni. mm, p. 72; WcRt A G, S. 

Wt'st, AlKii-fl. Yorks. ISHX), p. 5(i ; Alg. N. Irpland, mi2, p. 2r>. 
Arthrndia Ccrntivm Kuntzp, Rcvis. jfcn. plnat. 1891, p, 8K:i. 

Cells small, 20-40 times longer than their diameter, 
straight, slightly curved, or sigmoid, gradually attenu- 
ated from the middle to the extremities, apices drawn 
out into very acute, needle-like points ; cell-wall smooth 
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and colourless ; chloroplasts with four or five pyre- 
noids ; terminal vacuoles remote from the apex, with 
one moving granule. 

Zygospore globose and smooth. 

Length 110-260 /x; breadth 0-6*5 /x. 

England. — Helvellyn, Westmoreland ! Mickle Fell, 
N. Yorks ! Delamere, Cheshire {Roy). \Viml)ledon and 
Esher Commons, Surrey ! Enbridge Lake, Hants (^^>//). 

Scotland. — General but scarce ; zygospores from 
Scotston Moor and Slewdrum, Aberdeen {Roy Sf 
TJiiifirM), 

Ireland. — Plankton of Lough Neagh ! 

Geogr. Distribution. — France. Germany. Switzer- 
land. Austria and Galicia. Sweden. 

Wo always find tlie apices of this species to be drawn out 
into fine, almost bristle-like points. They are, in fact, the 
sharpest apices met with in the whole of the genns. Raben- 
horst also describes the apices ns '^ acutissimis, hyalinis,^' but 
continental obsei'vers have recorded under the name " CI. 
Cfratiuvi/' specimens with relatively obtuse extremities. 

It is nearest to CI. pronicm Breb., from which it is distin- 
t^uished by its relative shortness, by the variable curvature 
of the cell, and by the much sharper and more produced 
apices. 

51. Closterium acutum (Lyngb.) Breb. 
(PI. XXIII, figs. 9-14.) 

Echinella acuta Lyngbye, 1819. 

Pmstulia acuta Kutz. Syn. Diat. 1834, p. 537. 

Closterium tcnerrimum Kiitz. Phyc. germ. 1845, p. 130. 

ClosteHum acutum Breb. in Ralfs' lirit. Dosm. 184S, p. 177, t. 30, f. 5, 

t. 34, f. 5 a, 6, d-f; De Bary, Conj. 1858, p. 41, t. 5, f. 13; Ral^onh. 

Flor. Eiirop. Alj<ai\ III, 18(S8, p. 137 ; Kirchn. Alg. Schles. 1878, p. 140 ; 

Wolle, Desm. U.S. 1884, p. 44, t. 7, f. 11, 12; Cooko, Brit. Desm. 188(), 

p. 35, t. 14, f. 5; De Toni, Syll. Aljf. 1889, p. 836; West, Alg. W. 

Ireland, 1892, p. 125; Alg. Enjf. Lake Distr. 1892, p. 720; Koy & Biss. 

Scott. Deam. 1894, p. 24;^ ; Nordat. Index Desm. 1896, p. 39 ; West it 

G. S. West, Aljr. S. England, 1897, p. 482 ; G. S. West, Alga-fl. Cambr. 

1899, p. 113; West & G. S. West, Alga-fl. Yorks. 1900, p. 56; Alg. N. 

Ireland 1<X)2, p. 25. 
Stauroceras acuta Grun. Desm. u. Podiast. osterreich. Moore, 1858, p. 497. 
CloateHum pronum Breb. b. acutum Klebs, Desm. Ostpreuss. 1879, p. 19, 

t. 2, f. 126, 13 c. 
Arthrodia acuta Kuntze, Eevis. gen. plant. 1891, p. 883. 

Cells small, 20-33 (rarely 15) times longer tban 
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their diameter, moderately and re^nlarl}' curved, outer 
margin 45''-*J0'' of arc, inner margin not tiiinid, ;j;r;iilii- 
ally attenuated to the apices, winch arc iieiitc ; c-i'll- 
wali smooth and colourless ; chloroplast-s with four or 
five small pyrcnoids in a central series; terminal 
vacuoles witli several small moving granules. 

ZyK'^spore oblong-rectJingiilar, sides concave 
stif^htly convex, ends concave, ang'les produced int( 
niamillate or conical jtrojoctiona ; from the side view^ 
the zygospore is ellipticid. 

Length 132-1 K^; lnviulth 3-8-6^; length of 
zygospore 23— W /i ; hrciulth of zygospore 12-27^. 

EN(JiANn. — CumluTlaud I Westmoreland! {/iii^ii'll). 
W. (with zygosp.). N., and E, Yorka ! Lancnshire ! 
{Ifiilfx). Essex ! Oxford (with zygosp.) ! Cam- 
bridge ! AVarwlck {WIUi'). Middlesex ! Surrey ! 
Sussex (;?^/A). RsiTitH \ {lifimHi). Cornwall ! (firtZ/i). 

Wales. — General ! 

SroTLAND. — Common ! ; zygoap. from Al)erdeen and 
Kincardine (/?"'/ ij" lliiixt'tt). Harris aiul Lewis, Outer 
llchride,^! Shdlmids! 

TiiKi.AM). — General ! Also in plankton of JiOngh 
Neagh ! 

(li'itiji-. Dl-ilvihiitiniK — France, (icrniany. Switzer- 
land, Anstria and Galicia. Ilungnry, Norway, 
Sweden. Denmark. X. and S, Unspiia. Kaerocs. 
Nova Zcmbla. Spitzbergon. Greenland. ( 'eiitral 
{.'liiuii.. India. Siam. Sumatra. Java.. AnslralJii. 
New Zealand. E. Africa, United States. 

Tlii^ is one of thf most ahmitliint. nf tlic smrill s[)<'firs of 
Cl-xfrrlvw, iiinl witii the cxcoplion of 01. ,.arni1u,„ is tin' one 
most (iftcii mft Willi in tlit- coiijiitratpd stjitc. 

V:ir. Linea (Pertv) West k G. S. West, (I'l. XXIIf, 

fig. i.y) 

(.Vi.Kfi'iiMm Lilian PitIJ', Kl(-inst. I.c'lvnsf. lK.-)2, p. liiHi. t. Hi. f. ^2^1 : Arvli. 
ill giiurt.. .Imim. MJiT. Soi. isilli, j.. 71: Riilo'iili. Flor. Kiir..]>. Al^'iir. Ill, 
\xiis. p. I:M); Di- Tori, Syll. Alj;. IHHl). p. HTvt ; Wi-rt, Alff. W. Iirliiml. 
ISIIL'. p. lari! J^iy & liisH. Switt. Di'Hiii. IMK, p. iUi: Nnrrlflt. Imli'X 
Di^iii. IHiM(, p. l.'js ; W.^t A (i. a. Wf-at, Alf{. a. KliulanJ, IWIT. p. IKJ, 
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CI. pronum Breb. d. Linea Klebs, Desm. Ostpreuss. 1879, p. 19, t. 2, f . 14 h. 
Arthrodia Linea Kuntze, Revis. gen. plant. 1891, p. 883. 
Clostenum acutum (Lyngb.) Breb. var. Linea (Perty) West & Q. S. West, 
Alga-fl. Yorks. 1900, p. 57 ; Alg. N. Ireland, 1902, p. 25. 

Cells straight or almost straight, sometimes a little 
curved at the apices which are acute ; chloroplasts with 
two to four small pyrenoids ; terminal vacuoles fre- 
quently occupying one-third the length of the cell and 
containing from one to eight small moving granules. 

Zygospore similar to that of tlie type. 

Length 134-163 /x; breadth 3*8-5 /x; length of 
zygospore 31-41*5 /x; breadth of zygosp. 13-16 /x. 

England. — Westmoreland ! W. and N. Yorks ! 
Cheshire (Roij). Leicester {Soy), Essex! Surrey! 
Kent! Hants (Bennett). Cornwall! (Marquand). 

Wales. — Bog above Capel Curig lakes, and Glyder 
Each, (Carnarvonshire ! 

Scotland. — General, with zygosp. (Ro!/ ^ Bi^sett). 
General in Outer Hebrides ! 

Ireland. — More or less general ! 

Geoijr. DistrUmtion. — France. Germany. Switzer- 
land. Austria and Galicia. Norway. Sweden. Japan. 
Guiana. 

CI. Liupa mnst he regarded as merely a variety of CI. 
acutum as it only diifers from that species in its somewhat 
straighter cells. The zygospores of the two arc exactly 
similar. 

Lutkemiiller gives "length 72-110 /u; breadth 3;/" for CI. 
lAneay but we have never observed any British specimens so 
small as this. 

52. Closterium subulatum (Kiitz.) Breb. 
(PI. XXIII, figs. 16-19.) 

Frustulia suhulata Kiitz. Syn. Diat. 1834, p. 538, t. 13, f. 1. 

Closterium subulatum (Kiitz.) Breb. in Cheval. Des microscop. et leur 

usage, Paris, 1839, p. 272 ; Cooke, Brit. Desm. 1886, p. 30, t. 15, f . 4 ; 

West, Alg. W. Ireland, 1892, p. 125 ; Eoy & Biss. Scott. Deem. 1894, 

p. 249 ; Nordst. Index Desm. 1896, p. 248 ; West & G. S. West, Alga-fl. 

Yorks. 1900, p. 57. 
? Stauroceras suhulata Kiitz. Phyc. germ. 1845, p. 133. 
Closterium acutum (Lyngb.) Br^b. var. /3 Ralfs, Brit. Desm. 1848, p. 177, 

t. 30, f . 5 c. 
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Cells Rmall, moderatelj curved, 17-20 times louj^er 
tlian their diamcf-or, outer margin 28'^-45° of arc, inner 
marffin slightly tumid, gi-adualiy attenuated from tlie 
miildle towai'ds the ajiicea, which are acutely rounileil ; 
cell-wall smooth and coloiu'less; eUoroplasts with 
three or four pyrenoids ; terminal vacuoles with 
several moving gi-anules. 

Zygospore siibglobosc or ovoid-globoso, smootli. 

Length 102-lrtO^; l)readth 6-12-5^; diam. zvgosp. 
19-23 /x. 

ENiiiAND. — Rombald's Moor, Cockett Moss, and 
Cam Fell, W. Yorks ! Great Shunnor Fell, Lund's 
Fell, and Crayd;Ue Moor (1,900 ft.), N. Yorks! 

Wales. — Capel Curig, Carnarvonshire ! 

SroTLAKn. — Brin, Inverness ; Abovne, Al)erdeen ; 
(Jlen Coo, Argyll (Ron t^ JUmHI). 

Iuklanh. — Lough Aunieriu, and neiii' Oiiifliterai-d. 
Galway ! Adrigole, Kpit}- ! 

GmijT. ViKtrili'iliiui. — Austriii. Norway. .Sw 
United States. 

Tliis Kiiiall specii 



H 






aiHl i 



. (Hffors principally ti"' 
(■rimirjrinsof tlicMvlls, 



't'-). Closterium idiosporum West k (J. K. Wt 
(PL XXTTI, figs. 20, 21.) 



i W.'st .t (). S, Wcs 



Cells small, slightly curved, 20-2:^ times longer than 
tlieir diiinieter, outer lUiirgiu aboul 2-")'^ of are, inner 
margin verv .slightly tumid, median piu'timi of cell 
with subpandlel nmrg'>is< gniduidly att.'uunti'd to the 
iipices, wliieh are very narrow lint Irnncate; cell-wall 
smimtli and colonrlcs,s; chloroplasts with four or fi\(' 
jiyrcnoids in a mcdijin sei'ie.s. 

/ygos]HH'e narrowly ellilisnid. .'^ecn from the end 
circular; wall somewluil tliick and densely sci-ubicu- 
late. 
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Length 221-238/x; breadth 10-10-5/x; breadth of 
apices 1'7/Jt; length of zygosp. 57'5/jl; breadth of 
zygosp. 28*7/1. 

England. — Wickeii Fen, Cambridge ! 

This species is proportionately shorter than CI. jyronum 
Hreb., the apices being much less produced and truncate. It 
is somewhat larger than CI. OA'tduvi (Lyngb.) Breb., and its 
apices are quite diiferent. The zygospore is also peculiar. 

54. Closterium lineatum Ehrenb. 
(PI. XXIV, figs. 1-5.) 

Closterium lineatum Ehrenb. 1834 ; Infus. 1838, p. 96, t. G, f . viii ; Menegh. 
Synops. Desm. 1840, p. 234 ; Huss. Brit. I?Veshw. Alg. 1845, p. 372, t. 88, 
f. 1 ; Ralfs, Brit. Desm. 18^18, p. 173, t. 30, f. 1 ; Arch, in Pritch. Infus. 
18G1, p. 749, t. 3, f . 41, 42 ; Rabenh. Flor. Europ. Al^^ar. Ill, 1868, p. 130 ; 
Lund. Desm. Suec. 1871, p. 79; Delp Desm. Subalp. 1877, p. 117, t. 17, 
f. 28-30; Kirchn. Alg. Schlos. 1878, p. 139; WoUe, Desm. U.S. 1884, 
p. 43, t. 6, f. 16; Cooke, Brit. Desm. 1886, p. 31, t. 12, f. 1, t. 15, 1'. 5; 
Hansg. Prodr. Algenfl. Bohm. 1888, p. 180 ; De Toni, Syll. Alg. 1889, 
p. 838 ; West, Alg. W. Ireland, 1892, p. 124 ; Lutkem. Desm. Attersees, 
1893, p. 543 ; Roy & Biss. Scott. Desm. 189-^, p. 246 ; Nordst. Index 
Desm. 1896, p. 158 ; West & G. S. West, Alg. S. England, 1897, p. 482 ; 
G. S. West, Alga-fl. Cambr. 1899, p. 113; West & G. S. West, Alga-fl. 
Yorks. 1900, p. 55 ; Alg. N. Ireland, 1902, p. 24 ; Scott. Freshw. Plankton, 
I, 1903, p. 525. 

Arthrodia lineata Kuntze, Revis. gen. plant. 1891, p. 883. 

Closterium didymocarpimi Schmidle, Alg. aus Nyassa-See, 1903, p. 65, 1. 1, 
f. 15, 21. 

Cells large, long and narrow, 16-24 times longer 
than their diameter, moderately curved, median portion 
of the cell fairly straight and cylindrical, inner margin 
faintly and widely tumid, moderately curved and 
gradually attenuated towards the apices, which are 
broad and truncately rounded ; cell-wall striated, striae 
rather variable, from 10 to 20 visible across the cell, 
yellow-brown or reddish -brown in colour; chloroplasts 
with about six ridges and a median row of nine to 
eleven pyrenoids ; terminal vacuole with a close cluster 
of several moving granules. 

Zygospore double; each part ovoid or ovoid-ellip- 
soid, with thick, smooth walls. 

Length 415-760/1 ; breadth 17-o5/jl; breadth of 
apices 7-10/i; diam. of zygosp. 44-68*5/jl. 
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England. — Cumberland ! Westmoreland ! (Bissctf). 
LitDcasliire ! (Eal/s). W., N., and B. Yorks ! Cheshire 
(tii)i/). Leicester {Roi/). Essex ! Cambridge 1 War- 
wick (Wills), Surrey! Kent! Suasex {linlfa) ; with 
nygosp. (Jniwr). Hants ! (itoi/)- Devon ! Cornwall ! 
(linlfn) ; with zygosp. {.Tonhiui). 

Wai.es. — Carnarvon {lialfo), Capel Curig! (Conh-c ^ 
Willn), and Hnowdon ! , Camarvonshii'e. Dolgelly, 
Merioneth I (Ralfs). 

Scffi'L-iND. — Sutherland I , Ross, Inverness, Aber- 
deen!, Kincardine, Foi-far, Perth! (Itny Sf Uismett). 
Harris, Outer Hebrides ! 

Ireland. — Donegal (with zygosp.) 1 Mayo! Galwayl 
Kerry ! Dublin and Wicklow (ATcher). Down ! 
Antrim ! 

Geugr. DidrilmUoii. — Fi-ance. Belgium. Germany. 
Austria and Galicia. Hungary. Italy. Norway. 
Sweden, Denmark. Boriihobn. N. and S. Russia. 
Faeroes. Japan. India. Ceylon. Sumatra. Australia, 
New Zealand. Central and E. Africa. United States. 
Mexico. Brazil. Ecuador. 

Tliis species is cliariicteriswl by its relative Iwiif^tli, its in- 
curved e.vtrei 111 ties, its striated Tiieiiibraiie, mnl its in'i'iiliar 
double zygospore. The number ef stri;« varius cuiisiilcralily, 
ahno-st more tliaii in any otlier specifs "f striiited CAn.st<-rh>m, 
but ill all ciiises they are stroiij^ and well iiiarkud. 

Forma spirostriolata noh. 

Gl. liniatnm sar. rf RivltK, Brit. Desiu. 181K. p. 17;(. 

CI. lincatum b. Poniin slriU langittulinnUhaa ti,i..tlih\is KiiIh-hIi. Flor. 
Europ. Aljjui-. III. IWiS, p. 1:M); Roy & Bisa. Sci>tt, Dtsm, ISili, p. li-Hi. 

Striae spirally disposed ; otherwise similar tu the type. 
Scotland. — Near Loch Dawan, Aberdeen {iluii ^■ 
Bissdt). 

■)'j. Closterium Ralfsii Birb. 
(PI. XXIV, figs, (i, 7.) 

Cl.»U'n.<M R.xl,ni Uivb. in Joiiniir's Flur, TuTil.rirlv'.' Wi'lL-., Ht.",. p. i ; 
Itn-li. in lUits- Hrit. Dmm. IHlx, p. 171, t. 'JO. f . L- ; Aivli. in rnt,:li . 
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Infus. 1861, p. 749 ; Rabenh. Flor. Europ. Algar. Ill, 1868, p. 135 ; 
Wolle, Desm. U.S. 188-4, p. 46, t. 7, f . 10 ; Cooke, Brit. Desm. 1880, p. 32, 
t. 14, f. 2, t. 15, f. 8 ; Hansg. Prodr. Algenfl. Bohm. 1888, p. 183 ; De Toni, 
Syll. Alg. 1889, p. 847 ; Roy & Bias. Scott. Desm. 1894, p. 248 ; Nordst. 
Index Desm. 1896, p. 220 ; West & G. S. West, Alg. S. England, 1897, 
p. 482 ; Alga-fl. York. 1900, p. 57. 

? CI. Half six b. iypicum Klebs, Desm. Ostpreuss. 1879, p. 18, t. 2, f . 6 b, c. 

Arthrodia Ral/sii Kuntze, Re vis. gen. plaiit. 1891, p. 884. 

Cells large, 6-8 times longer than their diameter, 
moderately curved, outer margin about 35° of arc, 
inner margin much inflated for over half the length of 
the cell, somewhat suddenly attenuated towards the 
extremities, which are drawn out, somewhat narrow, 
and slightly incurved ; apices obtuse ; cell-wall finely 
striated, 28-33 strise visible across the cell, yellow- 
brown or reddish-brown in colour; chloroplasts 
obscurely ridged, with a median series of about five 
pyrenoids; terminal vacuole with four or five large 
moving granules clustered together to form a single mass. 

Zygospore unknown. 

Length 3 1 5-454 /x; breadth 42-50 /i; breadth of 
apices 9-10/1. 

ENGJiAND. — Westmoreland ! {Ralfs). Lancashire 
{Italf^). W. Yorks ! Norfolk \Cooke). Sussex 
{R(flfs), Kent! (lialfs). Cornwall (iHar7/um(/). 

Wales. — Carnarvon {Ralfs) and Capel Curig ! 
{Cooke Sf Wills)^ Carnarvonshire. Dolgelly, Merioneth 
(Balfs). 

Scotland. — Ross, Aberdeen, Kincardine, Forfar, 
Argyll {Roj/ ^ BUsett). Rhiconich, Sutherland ! 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Norway. Sweden. Bornholm. Iceland. 
Greenland. Siberia. Australia. Central Africa. 
United States. Brazil. 

The typo of 67. Ralfait is one of the rarest and most 
striking of British Cloderia, We have seen very few speci- 
mens of it. 

Var. hybridum Rabenh. (PI. XXIV, figs. 8-13.) 

Closterium Ral/sii var. hybridum Rabenh. Krypt. Fl. Sachs. 1863, p. 174 ; 
Flor. Europ. Aljjar. Ill, 1858, p. 135 ; Do Toni, Syll. Alg. 1889, p. 848 ; 
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Wert, AJb. W. Ireliuid, 18»a. p. 124; Al- l.'ij l..l..hi-r, 1H»2.I>.71D'|^ 
Wtat iO. S, WuHt, DoBiu. Sin^pUTD, ls!i7 .. ' mu^ Mit)iir)i.\ 

Al)f. S. EnglcuKl, 1897,p.-Ud^ BumeDi'Mn i - i <- ' rlilurophy^ j 

KoliChiinif, llWi, p. Hi6! Freshw. AIk iv,!:., ri..j. ■■■■ ' 

CI. Uneatum Blirtinh. vur. laWnfeiui.' Niirdt^L. Al>;. tt 
Saoilvio. 1878, p. 0, t. 1, f. Ut-12; Fruabw. Alj;. N. 1 
Borg«, SdsBW. Ctlur. Arvhang. Itm, p. IS. 

Cells longer than in the type, 12-18 times longefl 
thmi their diameter, muiiewhat variable in size, ventral I 
nidation less prominent, apices subtruucate; 23-341 
striae visible across the cell. 

Zygospore double, each part ovoid-globose, smooth J 
and thick-walled. 

Length 306-700/i; breadth 2Jr-44;i; breadth of j 
apices (>-ll'-5/i.; diani. zygosp. 50'5-80/a, 

ENGr,.\Ni).^Neiir Uowness, and Loughrigg, West- 
moreland ! Uiiwkshead, Lancashire ! Puttenham and | 
Tluirsloy CommrfuB, Surrey ! Now Forest, Hants.J 
(with zygosp.) ! 

Ikeland. — Lough Aunierin, Galway ! Ci'omaglouii|J 
Kerry ! 

Oeogr. VintribiUion, — Bohemia in Austria. Swetlfm. { 
N. Russia. Ceylon. Siam, Singapore. New Zealand, 
Australia. Sandwich Is. United States. 

This variety in widely distributed in iiiimy piii-ts of the woi-bl 
itiid e.\hihits coiisidenihlu vaniitiuii. It is iiun-e tiiiiiid in the 
veiitnil tiiiH-ffiti, iiiin-e iittutiuatcd towiirds thu exti'eiiiiLics, iiTjd 
iiK.re finely striiitt;d tliiin CI. liiwatiuii Kliivnb. It iv.-^eiul.lc-s 
very L-losely CI. ducurnm Bivb., iuid should be eiirufully eom- 
jiiii-ed with that species. 

50. CloBterium decorum Breb. 
(PI. XVII, figs. 7, 8 ; PI. XXVIII, figs. 1-3.) 

aoaicriiiHi .Icconim lirC-b. LUUi Dfatil. 1H:M. p. lol, t. 2. f. 3» ; Aivli. hi 
IViWi. Iiifua. lain, p, 711); Kiiln-nli. Fl.ir. Eur..j.. Aljjar. Ill, l.siks, 
1>. 137; Kirulm. Alj;. Sililcs. 187H, p. 1311; 1- WuUi-, U.-sm. U.S. ISMt. 
p. W.t. 7, f. 1; lliui«>;. rruUl". Al^^nfl. Iliiliui. IhNH, p. IHl ; Nuniat, 
Knisliw. Alj;. N. yH-iil. Hits, p. (i7 ; Ih' Tiini, Syll. Ali;. INSSI, p. S;t5 ; 
Koy & IlitM. Sui.tt. Ui!sm. IKH. p. 2H ; Kunlat. ludux Uodlu. IKtNl, p. UH ; 
Wiwt .V <.!. S. W.'st, Alftiv-fl. Yurks, HKKl. p. .".l. 

Cl.Qraanm \U;\\>. Di-alil. aiilnilp. lN77,p. lai. t. IS.f. 22-:MI ; Maka-^. Pnirlr. 
Al^^'iiti. IliHuii. 1MS.S, p. imi. [Thia U not CI. rniMuru ^^illK■llll. \>»Y.\. I 

Ct. R-O/nii l{r.'i). n. DelinriUiii Klcha, Dosm. Onlpruusa. I87il, p. 17, t. J. 
f. 5.1, 5 c, (I u. 
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CI. Delpontci WoUe in Bidl. Torr. Bot. Club, 1885, p. 2 ; Wolle, Freshw. 
AliT. U.S. 1887, p. 25, t. 55, f. U ; De Toni, SyU. Aljr. 1881), p. 832 ; Roy 
& Bias. Scott. Desm. 189^4, p. 244 ; West & G. S. West, Some Desm. 
U.S. 1898, p. 283; Fresh w. Alg. Ceylon, 1902, p. 128. 

Arthrodia decora Kiintze, Revis. j^on. plant. 1891, j)- 883. 

A. Delpontei Kiintze, 1. c. 

Cells generally large, 12-20 times longer tlian 
the irdiameter, curvature variable, often slightly or 
moderately curved, rarely somewhat sigmoid, outer 
margin from 20° to 55"^ of arc, inner margin concave, 
with the median portion slightly but broadly tumid, 
gradually attenuated towards the apices, which are 
somewhat drawn out and truncately rounded ; cell-wall 
striated, with 14-18 striae visible across the cell, straw- 
coloured or of a yellowish-brown colour ; chloroplasts 
ridged, with a single series of six to eleven pyrenoids ; 
terminal vacuoles with several moving granules. 

Zygospore subglobose and smooth. 

Distance between apices (length) 370-720 fi; breadth 
25-46 fi; breadth of apices 6-10 /ul. 

England. — Boston Spa, W. Yorks ! 

Wales. — Capel Curig, Carnarvonshire I 

Scotland. — Brin, Inverness ; Bourtie and Slewdrum, 
Aberdeen; near Loch Mharc, and Forest of Atliole, 
Perth; Glen Coe, Argyll; Glen Clova, Forfar {Hoy 
^ Blssett). 

Iueland. — Clough, Antrim ! 

Geogr. Distrihntion. — France. Germany. Austria 
and Galicia. Hungary. Italy. Portugal. Norway. 
Sweden. Poland. N. Russia. Ceylon. Sumatra. 
Java. Australia. New Zealand. United States. 

The figure given by Brebisson of CL deconun is not a good 
one, but at the same time it is sufficiently good to recognise 
its identity with CL Delpontel (Klebs) Wolle. We have given 
a copy of Brebisson\s figures (PI. XVII, figs. 7, 8) and of two 
of Delponte^s figures (PI. XXV, figs. 1, 2) for purposes of 
comparison with each other and with our own (Pi. XXV, 
fig. 8. 

CL decorum is a very rare British species, although it is 
frequent in tropical and subtropical countries. It has a 
slight though variable curvature, and it also varies much in 
relative length and breadth. 
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Its nearest ally is CI. R'dfsii Breb. var. hyhridiim Rnbenh,, 
from which it differs in its greater curvature, its gi'oatPr 
sU'tiileroosis, especially towards the apices, jiiiil id its fewer 



■J7. CloBterium laterale Nordst. 
{PI. XXV, figs. -A, 5.) 

Ctotitri^m hilerah Nordst. in Wittr. 4 Nordst. Alg, Eisie. IRrto, no 
fuse. 21, isau, p.40i DeToni, Syll-Alij. 1889,p, S4Hi Q. H. Wral, Ali^C 
Cnmhr. 1»9», p. 112. 

Arthrodia lattralU KuutEe, B«vis. gan. pliuit. 1801, p. 883. 

Cells large, stout, 8-11 times longer than their 
diameter, slightly curved, outer margin i-i°~ii^)° of arc, 
inner margin broadly siilitumid, gradually attenuated 
to the apices, which are truncate or subtruncate ; cell- 
wall finely striated, 45-60 striae visible across the 
coll, straw-coloui-ed ; chloroplasts with about ten ridges 
and a single series of many pyrenoids in each lidge ; 
terminal vacuoles with about ten moving granules. 

Zygospore unknown. 

Lengtii 284^530 /x; breadth -H-(10,i; liivadtli of 
apices 7-8 /x. 

En(JI, AND. — Deriifurd ¥vu, near Shelford, ("iiinl)ridge I 
Treniethiek Moor, Cornwall ! 

(luoity. Iliatiihnl.iiiii. — Brazil. 



08. Closterium Kutzingii BrOb. 
(I'l. XXV, figs. ()-ll.) 

Slmirtiteraa intermcdiam Kiitz. Sjhh!. Alg. inm, p. HMi. 

ClonUrium Katsiugii llrtb, l.istu Dl'hiii. 1H5<1, p. 1041, t. 2, f. 40 ^ t 
Alji- Sclik-s. 1H7S, 1). l-H ; NonlBt. Aly. ft Cliiir. I, 1NN(), p. 1 ; 
DoBiii. U.H. ISH-t. p. -17, t. 8, f. S ; CtKjkt!, Urit. Uivm. lMS(i.p. ;i t, I. 
IliiliNt;- rruUr. Al^^iifl. Ill'iliiii. 18H8, p. 18:1; NonlHt. Kn'Hiiw. . 
Zml. 1SS8. p. 70, t. :i. f. au: Ui' Tlhii, Svll. Al^. i>«fl>, i>.s,iii; yVf 
W. li't'liiiid, 18<»:;, p. ia.-> i Al[f. liii^. I,iik« Uistr. 181)2, p. 7ai ; K..y 
Suott. l)i.wiu. 1811)., p. L'lri ; Ni.riUt, Indux Di'Hiii. ISIIIi, p. ir,2 : \ 
(.i. S. Wi-8t. Alu. S. Ennliinil, IsllT. p. Wi ; U. S. Wi-st, Viiriiitiun 
mill; Al;,ii.fl. Yorks. HHJIJ, p. ,-i7 ; Alj;. N. Irulii.il.1, 11)U3, p. L'J., 

CI. g<.'J<ir<:uHi Elirunb. b. iiilcrmcUittm liiibtinli. Flor. Eui-op. AI<,';| 
IWW. p. IJHl, 

C(. r..slra(..ii. Elircnk b. A'iljiH^ii KU'ba, IX'Biii. OstpiviLHs. 1S71I, [i 

-Iffftroiliii Kiit:in-jii Kiiiitiu, Uuvii. tfi.'ii. pLitit. ISUl, p. «(«!. 
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Cells of medium size, 20-28 times longer than their 
greatest diameter, almost straight, median part of cell 
fusiform-lanceolate, outer and inner margins almost 
equally convex, attenuated towards each extremity 
into long, colourless, setaceous processes, apices slightly 
incurved, roimded, and often slightly swollen; cell- 
wall colourless or straw-coloured, striated, 10-18 striae 
visible across the cell ; chloroplasts with a median row 
of four or five pyrenoids, terminating at the base of the 
apical processes ; terminal vacuoles large, situated at 
the base of the apical processes, and containing from 
six to nine moving granules. 

Zygospore subrectangular, sides straight or concave, 
angles truncate or truncately rounded. 

Length 370-520 (even up to GOO)/ui; breadth lG-23/ui; 
breadth of apices 2'8-3'8 fi ; greatest breadth of zygo- 
spore 48-51 fi; shortest breadth of zygosp. 35-36 /ul. 

England. — Westmoi^eland (zygosp. from Blea Tarn) ! 
Lancashire ! W. and N. Yorks ! Cheshire, with 
zygosp. {Itoy). Leicester (liof/). Essex! Suffolk! 
Cambridge ! Oxford (zygosp. from near Goring) ! 
Surrey I Hants! (Bennett). Cornwall! 

Wales. — Llyn Idwal ! , Llyn Ogwen ! , Capel Curig 
(with zygosp.) ! , Llyn Gwynant ! , and Llyn Padarn, 
Carnarvonshire ! Llyn Coron, Anglesey ! 

Scoi'iiAND. — Sutherland ! , Ross, Inverness, Aber- 
deen ! , Kincardine, Forfar ! , Fife ; zygosp. from near 
Gillan in Strachan, Kincardine (Hoy Sf JHsseft). Harris 
and Lewis, Outer Hebrides ! In the plankton of Loch 
Tay and Loch Achray, Perth ! , and of Loch Doon, Ayr ! 

Irklani). — Donegal ! Galway ! Kerry (zygosp. from 
Kylemore) ! 

Geoijr. Distrihution. — France. Germany. Austria 
and Galicia. Norway. Sweden. Bornholni. N. and 
Central Russia. Faeroes. Greenland. India. Ceylon. 
Siam. Australia. New Zealand. Central Africa 
(var.). Madagascar. United States. Brazil. Ecuador. 
Paraguay. Patagonia. 

CI, Kutzingii is a more elegant jspeciess than CI, robtratuni, 
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tho actual body of tlio CliMteniun Ijoin^ piriportionfttely 1 
mtiiallt^r atul tlie upieul |)i-i)ceRiio8 relatively ImiKtr. (t is- J 
^ji'iiertilly lenn ciirvwl llian 01. riMratum, mid tlio cell-wall ia 1 
more coHsiiiciiously striiikid. Tim iiiigk-s of tlio zygosiJore I 
art) also more roiui(l(.'d. 



Var. vittatiun Nordst. (1*1. XXV, figs. 12, 13.) 



Cell-wall cusfiiU.', tiliout h or costie visible ;u.tuss 
the cull. 

Zygospore precisely similar to that of tlits tyjiu. 

Length :130~4:J0/i; bi-eadth 13-5-18 /x. | 

KNiii,.\Ni'. — Nesir Goring, 0.vt'ord (witli zygosp.) ! 

Oeoijr. DistribHtioii.—New Zealand. 

Tiiia is a very Htrilciiig variety which welmvuoiily olilaiiied 
once. The proportiuus uf the voffctativu ii'IIb tutd tht* form 
of tlio jiygoapore arw exactly like tliosa of typical CI. Kuliinijii. 

■M'. Closterium rostratum Elireiilt. 
(PI. XXVI, figs. 1-5.) 

C(.«(,Tiiirii n.stntlum Blin'iili. Kiitwii'k. L.>Ih.'11.1s. d, Int'ui, 1S;I^, p. 117 ; 
lul'iiH. IftW, J). 'J7, t. (I, t. Jt ; Ml-uui,'Ii. Sviiops. Dusm. ItVW, |), i^i-l ; lliias. 
Hiit. Frualiw. Al);. l«tj, p. il-i, t. KT", t. ti; lliilfa, Krit. Dlsiu. INIH, 
].. 175,*. %l, f. »i Dk Hiiry, Conj. WW, p, 50,rit, t. 0, f. 3G-30i Arch, iti 
I'rituli. InfuB. 18m, p. 74i), t. ;), f. H: Ibibuali. Klur. Uiimi). Al^;. Ill, 
IWIH, p. l:{.>; Uclp. Ui-sm. isulKilp. INTT. p. UK, t. 17, f. UIMiS/i; Kirdin. 
Al};. ik-hli'H. IKTH, p. 141 i Wdlf, UfHiii. U.S. INHl, p. MS. t. M. (. l-;( ; 
Cooky, Urit. Dnsiii. 18HB, p. ;!:i. t. 1*, f. it ; Hiuist;. I'rudi'. Alyoiifl. Ui.liiii. 
INMH, p. IfO 1 Dk Toni, SyU. Alj,'. IWD, p. K5I ; Wi'st, Al;;. W. Irvliuul. 
IKSia, p. 125 i Kiiy & Hiss. Scutt. Di-Hiii. IKSH, p. 2-l»i Nonlst. Inilcs 
Diwiii. IWNi, p. 225 ; West & ti. S. Wi'st, Alg. S. Kunl'""'. 1«"7, p- !«-' ; 
Al^pi-H. yorks. IttK*, p. 57 ; Al«. H. In-luud, 1KU2, \t. 2*. 

CI. Jn-« Nitweh ia Kiite. Byn. DM. isai, p. 5113, t. IH. f. «l. 

Ct. raadiititm Curdii in Aim. <1. ('lu-lsbiul. 1K»5, p. UK), :!IHI. t. 5, f. (i«>. 

CI. ow£n.i»». ,1. lyi.ir„m Klolw. IX-siii. OBtprcUHs. IH7H. p. 18- 

.li'(ftr./.(i(i n.sfnilii KiiiitM', Ki'Vis, f,Tii, pLmt. IHid, p. «Nk 

Cells of iiicdiiim si/,e, 12-iS times longer tlum their 
greate.st dijiiiietei-, slightly curved, uicdiiin i>!ii-t (.f cell 
fusifunu-luneeoliite, iniiei' rnsirgin more euuvex thuTi 
uutei- uiiirgin, extremities pnilunged into luug, colour- 
less processes which are slightly iucui'ved, apices obtuse 
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and slightly dilated ; cell-wall straw-coloured, finely 
striated, 25-27 strise visible across the cell ; chloro- 
plasts with four or five pyrenoids ; terminal vacuoles 
large, situated within the base of the apical processes, 
and containing from twelve to fifteen moving granules. 

Zygospore somewhat rectangular, with hollow sides, 
angles truncate and concave. 

Length 24G-530/ui; breadth 19-30 /m; ])readth of 
apices 3'4-5/ui; m<aximum breadth of zygospore 70-77/x; 
minimum breadth of zygosp. 35-40 fi. 

England. — Cumberland (with zygosp.) ! Westmore- 
land (Ralfs) ; with zygosp. ! Lancashire ! (Rnlfs), 
' W. (with zygosp.) and N. Yorks ! Cheshire (Ralfs), 
Leicester (Boy). Lincolnshire! Cambridge! WarAvick 
{Wills). Gloucester {lialfs). Surrey (with zygosp.) ! 
Sussex (lialfs). Kent ! {Ralfs), Hants ! {Brvvrtf), 
Devon ! Cornwall {Ralfs) ; with zygosp. ! 

Wales. — Fairly general ! 

Scotland. — General ! {Roi/ ^' Jiis,sf'tt). Lewis, Outer 
Hebrides ! Orkneys ! Often in the freshwater plankton. 

Ireland. — Donegal ! Galway ! Kerry ! Dublin and 
Wicklow {Arclrer). Antrim ! 

Geogr. Distrihntion. — France. Germany. Austria 
and Galicia. Hungary. Italy. Portugal. ^NorAvay. 
SAveden. Bornholm. Poland. N., Central, and S. 
Russia. Finland. Faeroes. Iceland. Nova Zembla. 
Greenland. Siberia. Japan. Ceylon (form). E. 
Africa. United States. Brazil. Ecuador. Paraguay. 

This species is g-enerally distributed all over the Britisli 
Islands, and in boi^^fjfy ditclies and ponds it often occnrs in 
abnndance. It is a stout sp(»cies and is very frequently 
obtained in the conjugated state, particularly in the south of 
England. The apical processes are much shorter and more 
robust than those of CL Kutzinyii, and the cell-wall is more 
finely and delicately striated. 

Var. brevirostratum West. (PI. XXVI, figs. 0-8.) 

Cl. rostratum var. hreinrostratum West, Desni. Mass. 1S80, p. 17, t. 2, f. *.) ; 
Nordst. Indox Duani. 1896, p. 225 ; West & G. S. West, Alg. S. England, 
1897, p. 482. 
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("oils with shoi-ter apical processea than in the 3 
lyjiical t'orm, tlie body of the cell being grsuhially 
jit..t*-TiimU'U to the apices ; stria; often scarcely dis- 
ci ■niil)U'. 

I,en<jth lS8-3(i5 (x; bmi.ltli 18-27 /a; maxiraum , 
brt_'!idtlt of ?;yjjnspnn.' 7'-i-77 fi.; miuiiimm breadth of 1 
/yfj,,s|). -Ml iWfi. 

10Nt;i,.\.\i'. — Kshei' West-end Common, and Winiljle- 
doii CiiiiiiTimi (wilh /.ygosp.), Surrey I 

(.h-iKjr. DiiftrihiiCuui, — ■Germany. Portugal- United 
States'. 

fjO. Closterium setaceum Elirenb. 
(J'l. XXVi, %«. 9-ia.) 



f. 7 ; Haifa, Rrit. IVwi, 


1«4S, p 


1861, p. 7.--". H^iUmli 


F1..1. K 


Al«. &.b],.... I-7S. „ 1 




Coola.., Tlni ■■. 




i8SH.p, IM . ' . 




1H94, ].. jn \....( 1 




AlR. H. Knirlnii-I, 1H..I 


, ]). -T-^-J 


irelttDil, vntri, p. -a. 




. rmtriUvm Ehrenb. c. 


e(«re«m 


HhriHliii setHcia Killitiw. E-'Vis. 



HW i Boy * BIbh. Soott. Dtwm. 
*1. p. 2.13 : West & G. S. West. 
. ynrk-8. UHJO, p. r.7 : AJ^,'. N. 



Cells small, vei-y slender, almost straifjht , 2-'»-:!(i times 
lonjfer than their jjreatest diameter, median portion 
of cell small, fnsiform-liincoolate, both margins etiually 
convex, extremities prolonfjod into slender, setaceous, 
colourless processes, which are slijjhtly incnrvcd and 
ohtnse at the apices ; each apical process is abont 
tlirec-eijj;Iitlis the lenp;th of the cell ; cell-wall colourless 
or pale straw-colonred, finely striated, about ]-'{ fine 
striations visible across the cell ; chloroplasts with 
two pyrcnoids ; terminal vacuoles within the base of ihe 
ajiicnl procesHcs, with three or four movin_i( j:rranules. 

Zyf^os]ini'es sulxjuadrate nr cruciform, with deeplv 
concave .'^ides and tnmcate anj^lcs. 

Lentrth 2'27-\-')i) t^; breadth 7■'>~^2■') ix; breadtli of 
a]iices Ov-l'Tt/x ; breadth of zygosp. ;!t)-;i:2 fi.. 
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ExGLAND. — Cumberland ! Westmoreland ! {Bhsett). 
W. and N. Yorks ! Cheshire {Hoy). Leicester (Roj/). 
Warwick {Wills). Gloucester {Ralfs). Surrey 
(zygosp. from Thursley Common) ! Sussex {Ralfs). 
Hants {Bennett). Devon {Bennett). Cornwall ! 
{Marqnand). 

Wales.— Bettws-y-coed {Roy), Capel Curig! {Coohe 
Sf Wills), near Dolbadarn Castle!, and Llyn Padarn!, 
Carnarvonshire ! Dolgelly, Merioneth {Ralfs). 

Scotland. — Ross, Inverness, Aberdeen, Kincardine, 
Forfar, Perth ! , Argyll {Roy ^' Rlssett). In the plank- 
ton of Loch Doon, Ayr (with zygosp.) ! Suther- 
land ! Harris and Lewis (not uncommon in tlie plank- 
ton; with zygosp. from near Balallan), Outer Hebrides ! 
Orkneys ! Shetlands ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow {Archer). 

Geofjr. Distrihutlon. — France. Germany. Austria 
and Galicia. Italy. Norway. Sweden. Denmark. 
Bornholm. N. and S. Russia. Japan. Ceylon. 
Sumatra. Australia. Madagascar. United States. 

CL yetaceum is much the slenderest of the " beaked '' Cloft- 
teria. The body of the cell is relatively very small, and the 
apical processes are lon^ and very thin. The striolaiions on 
the cell-wall are \qvj faint and in some of the smaller speci- 
mens are scarcely evident. 

It is a much rarer species than either CI. rosirattim or 
CL KiitzhujiL 

Excluded Species. 

Closterium snhtile Breb. Liste Desm. 1850, p. 155, 
t. 2, f. 48. For the most part Algne recorded under 
this name have been species of Rhaphvlmm (or Anlci- 
strodesnivs). 

Glosterinm Grtfithii Berk, in Ann. Mag. Nat. Hist. 
1854, p. 256, t. 14, f. 2 (= RhaphhHuin sp.). 



[ir.wMinucK.i5. 



//. I'ljiiil i>f (livi-sion always fixed (at the istlimn.*). 

Trilw 5. COSMAETK^. 

The Dosiiiiils of this irilie exhibit gr.eat diversity of I 
Kize aud form, and they possess at least thi-ee j)IaneB 1 
of symmetry. Most of them are solitary, but otheraj 
(H-e colonial, forming filamentous or more or less 
spherical af;gregates. The cell-wall consists of two 
firm layers furnished with minnte pores. The outer 
layer is frequently ornamentcil with spines, wart«, 
granules, or other excrescences, and the cell itself 
is oftep lobed. 

Nn periodical growth takes place, the cell becoming 
adnlt very soon after division by the mature growth 
of the younger semicell. 

The wall of the older semicell overlaps the wall of the 
younger semicell, and the edges of both new and old 
walls are bevelled so as to fit firmly together and at 
thcsiinic time [ireseiit n ])laiio siirfiice. Thus, tlie twn 
semicells, -which are of different ages, are firmly joined 
along an olihque plane which runs round the isthmus. 

It is much the most important tribe of the Desmid- 
iaceiP, and it inchules some of tlie largest and l)est- 
known genera. 

The tliree genera Sh-rpfuiiniui, Di'xvivVuivi, iuid 
Oi/iiiiKCi/ijii are at once sejianited fT'oin tiie rest of tlie 
genera, in this tribe bv a ])ecutiaritv in tlie division of 
Iheir cells, a girdhMike thickening being deveh.ped 
from the point of division at the istlimus, which |)ro- 
jccts backwards into each of the older semicells during 
flivision. 



(which i 
yhuv du 



a. The coil-wall at the point of divis 
always ;it the is! hums) remains pcrlVc 



iTV 



DOCIDIUM. 193 

Genus 10. DOCIDIUM Breb. 1844; em. Lundell, 1871. 

Breb. in Diet. univ. hist. nat. 1844, p. 92. 

Lund. Desra. Suec. 1871, p. 88 [characters more strictly drawn up]. 

Cells straight, much elongated, more or less cylin- 
drical, circular wlien viewed from tlie apex, sliglitly 
constricted in the middle ; apices ti*uncate and smooth ; 
base of each semicell inflated and longitudinally pli- 
cate; one axile chloroplast in each semicell, with 
several irregular ridges, often partially applied to the 
cell-wall, and containing a number (about G-8) of 
pyrenoids disposed in a more or less median series ; 
with no conspicuous vacuole near the apex ; cell-wall 
smooth, faintly punctate, or delicately striolate. 

Much confusion lias at rlifFcroiit times existed coiicorniutr 
the genera Docidiurn and FlricrotwiiLitm, and they are yet 
regarded by many autlu^rs as unwortliy of separation. For 
some years past we have accepted tlie characters of the genus 
Docidiurn as they were laid down by Lundell in 1871. I^iie 
<;^enus thus includes a few species which are mai'ked off from 
species of the genus Fleundnm'ntm by very decisive char- 
acters, the most important of which are the central or axile 
chloroplasts and the plication of the base of the semicells. 

The most important feature of the genus is undoubtedly 
the jdicated. hase of the semicells accompanied hij a tnincafe, 
smooth apex. 

There are only three. British species. 

1 . Docidiurn Baculum Breb. 
(PI. XXVIT, figs. l-G.) 

? Closterium Baculum Bn'b. Alg. Falaisc, 1835, p. 59, t. 8. 

Docidiurn Baculum lircb. in Diet. univ. hist. nat. 1844, p. 92 ; Breb. in 

Ralfs' Brit. Dosni. 1848, p. 158, t. 33, f. 5 ; Arch, in Tritch. Jnfus. 1861, 

p. 745, t. 3, f . 38 ; Lund. Do.sm. Suoc. 1871, p. 88 ; Kirchn. Alg. Schles. 

1878, p. 144; Cooke, Frit. Dosm. 188r>, p. l(i, t. 7, f. 4; Ilansg. Prodr. 

Alironli. Kohm. 18SS, p. 188; De Toni, Syll. Aljj. 1889, p. 872; Horg. 

Dosm. Drasil. 18iK), p. 933 ; West, A\\r. W. Ireland, 1892, p. 117 ; Roy 

k lUss. Scott. Dosm. 1894, p. 241 ; West & G. S. West, Alg. Miulag. 

1895, p. 44, t. 5, f. 30 ; Some N. Amer. Dosm. 1896, p. 234, t. 12, f. 35 ; 

Nordst. Index Dosm. 1896, p. 55 ; West & G. S. West, Al^. S. England, 

1897, p. 482 ; Alga-fl. Yorks. 1900, p. 58 ; Alg. N. Ireland, 1902, p. 25 ; 

Fresliw. Alg. Ceylon, 1902, p. 141. 
Closterium Sceptirum Kiitz. Phycol. germ. 1846, p. 133. 
Penium Baculum Kiitz. Spec. Alg. 1849, p. 168. 

13 
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Pen. (Dondium) SeiptrMm KOts. Spec. Alg. 18*9, p. IWi. 
riEHmfsniiiin Jlantluni (BrfK) De Bury, Conj, ISaS, p, 75; Dcln. Dcaln. 
Bulmlp. 1877, p. 130, t, 20, f. 12-16. 

Cells small, naiTowly subcyliudrical, 15-20 fiim;s 
longer til an their diameter; semieells siibcylintiricjil. 
with a prominent baasil inflation, which is plicated iind 
furnishetl with a ring of basal granides (of which from 
five to seven are visible across the cellj, with a slight 
constriction above the basal inflation ; gradually or 
sometimes scarcely attemiated from the middle of the 
semicell to the apex, which is smooth and truncate; 
cell-wall smooth. 

Zygospore nnknowu. 

Length U8-262 (even up to 3t8) fi; breadth of 
basal inflation "J-rj-lli fi; breadth of apex 4'8-10^. 

Es(;uNi). — Westmoreland 1 (It'il/n). W. and N. 
Yorks! Lancashire (/^'i/w). Gloucester (fi'f//s). Sussex 
(Ualf.'i). Hants I Cornwall {li-il/"). 

Wales. — Capel Cnrig ! {Cmke ^ Wills), and near 

ilbadarn Castle ! , Carnarvonshire. Llyn Coron, 
Anglesey ! 

ScMTi.ANii.— Widrly distfilnited, hut scciree : [l/n,, .y 
IliNsi'/f state " general "}. Not uncommon in the 
Outer Hebrides! 

li(i:[,.VN'n.— Donegal I Mayo I Galway ! Kerry ! 
Dublin and AVicklmv (J iW/v'*'). Down! 

Ornijr. lUslnhiilifii. — France, Germany. (Jnliciji 
ill Austriii. Hungary. Italy. Portugal. Xorway. 
Swetien, IX'iiniiirk. Bornholiii. M. Jiiid S. Knssia. 
India. ('eylon. -lava. ^ladagascar. E. Africa. 
I'nited States, IJrazil. (Suiana, Paraguay. 

Altli.iiLLcli tliis is llic rri.ist fn-.iuciit IJi-itisIi .species of the 
ir,.iiiis, i{ is ncvcrthfkss si.Micwlmt raro. It is nnviy t*'iiiLiil 
i-MTi.l ill sitiiiilioiis iti ivliicli Di'sLuiiis arc almn.lant. ' 



2. Docidium undulatum Dai 

(PI. XXVII, figs. 7-H).) 
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Pleurotstnium undulatum Babenh. Flor. Europ. Alg. Ill, 1868, p. 104. 

Docidium dilatatum Lund. Desm. Suec. 1871, p. 88, t. 5, f. 12 ; Kirchn. 
Alg. Schles. 1878, p. 144 ; Wolle, Dosm. U.S., 1884, p. 50, t. 50, f. 32 ; 
De Toni, Syll. Alg. 1889, p. 873 ; West, Alg. W. Ireland, 1892, p. 118, 
t. 19, f. 5; West & G. S. West, Some Desm. U.S. 1898, p. 285. 

Cells small, elongated, 14-20 times longer than 
their diameter ; semicells with 7-8 nodulose undula- 
tions along each margin ; apices dilated, truncate, with 
rounded angles ; basal plications 11-12, furnished 
with granules as in D. Baculum (about 7 visible across 
the base of the semicell) ; cell -wall smooth. 

Zygospore unknown. 

Length 178-246 ft; breadth (maximum) 12-16*5 /ul; 
breadth of apices 11*5-15 /a. 

Scotland. — Poolewe, Ross ; Glen Dole, Forfar ; 
Rannoch, Perth {Roy ^ Bissett). Loch Morar, Inver- 
ness ! Rhiconich, Sutherland ! Near Tarbert, Harris ; 
near Balallan and near Callernish, Lewis, Outer 
Hebrides ! 

Ireland. — Near Oughterard, Kylemore, and Oorid 
Lough, Galway ! Glengariff (Archer)^ Cromagloun, 
Tore Mt., and Glen Caragh, Kerry ! 

Geogr. Distnbv ticni. — France. Norway. SAvedcn . 
United States. Guiana. 

The Desmid we have placed under Docidium undulatum 
Bail, is identical with that recorded by Lundell from Sweden 
under the name of '^Docidium dilataium." It agrees much 
more closely, however, with Docidium, undulatuvi Bail, tlian 
with the plant recorded by Cleve as Fleurofwnium dilatatum. 
It possesses the undulated semicells exactly as figured by 
Bailey, and also the dilated, timucate apices. Bailey re- 
marked that both the base and apex of the semicells were 
plicated, but all the British and American specimens we have 
examined have only a plicated base. In fact, we know of no 
Docidium with a plicated apex. WoUe's figure of Docidium 
undulatum (Desm. U.S. 1884, pi. ii, fig. 5) does not represent 
Bailey's species. 

D. undulatttm is a very rare British species, and appears 
to be principally confined to the western areas of Scotland 
and Ireland. In these districts it is sometimes met with 
abundantly ; it is quite a characteristic species and seems to 
be an Atlantic type. 



lOi) nRiTisii nKssnmACK.T;. 

Forma penmdulata imh. (PI. XXVIT, fig. 11.) 

Dnriiiium dilal'ihiw Lund, forniji, W(-?t., Alii. W. IreLin^, 18112, p. 118. 
t. 1!), f. 6. 

Cells rather more elongate; aeiiiicells witli l(t-i:l 
nndulations alonjj each lateral marf^in. 

Leiif^th 200-202 fi; breadth {maximniii) 12-.VU /*; 
hroa^lth of apices 11-12 fi. 

Ikeland. — Cromaf^lomi, Kt'iry ! 

Cji'ofjv. DixirihiiHuii: — UniteJ States. 

Var. dUatatmn (Clevc) vuh. (Fl. XXVII. fig. 12.) 

fieKwdBdiura dilalatvm CIpvp, SvMi^, Di'sm. WA. p. iW. t. \. f. 11. 
Docidium dilatatitm Luud. var. nthviirlufutuiii West,. Al^. W. Irt<IaD<l. 
1892, p. 118, t. 19. f. 7. 

Cells relatively a little shorter ; semicells less (leeply 
tiii(lulat<e(l, fj^encrally slightly tumid almiit the middle, 
and with a slight constriction above the liasal undula- 
tion ; ccll-wa!l often sti-ongly |ninctate. 

Length 187-205 /*; breadth at base of semicells 
15'5-lG /x; In-eadth at middle of pemicolls 10-17 ft.; 
breadth of apices 1:?-14 y.. 

Si^OTrAND. — Rliiconicli, Sutherland ! 

IiJKLANn. — Near Ouglitcranl, Galway ! Glen ("aragli, 
Kerry ! 

Ocinjr. Dlstriliiiliiiii. — Sweden. Laplanil in Russia. 

Tlio a]ii(-t>s (if tliis vivricty nro rts dilati-tl ninl tniiicjitu as 
Mioso of llio type, liiit the iiinvjfiiial iiinlulntimis an- imicli 
less ].R.(i.>Luiml, iinil tlio scniioflls iiro sli-litlj- tiuiiid. 



3. Docidium nobile (Eicht.) JiU 
(PI. XXVIl, figs. 13-15.) 
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dilated, convexo-truncate ; cell- wall finely and densely 
longitudinally plicate-striate. 

Zygospore unknown. 

Length 210-260 /a; breadth 20-35 fi {llichter). 

Length 175 ft; breadth 14 /i (Lundell). 

Scotland. — Poolewe, Ross; Cambus O'May, Aber- 
deen ; Bishop's Dam and Dalbrake in Strachan, Kin- 
cardine; near Kingshouse, Argyll {Boy and Bissett). 

Ireland. — Glengariff, Kerry {Archer). 

Gcocjr. DistribiUion. — Germany. Sweden. Poland. 

We have never seen this species from any part of the 
world. It apparently diifers from D. tvndulatuvi Bail, in 
being of stouter build, with less dilated apices, and in the 
structure of the cell-wall. We give Richter's and Lundell's 
measurements separately, as there is considerable discrepancy 
hetween them. The figures we give (PI. XXVII, figs. 18-15) 
are careful copies of Richter^s figures in ' Hedwigia.' These 
figures, according to Richter's stated magnification, measure 
330-353 fi in length and 30-33 fx in breadth. 



Genus 11. PLEUROTiENIUM Niig. 1849. 

Nag. Gatt. einz. Alg. 1849, p. 104. 

Rabenh. Flor. Europ. Algar. Ill, 1868, p. 140 

Kirchn. Alg. Schles. 1878, p. 1-41.. 

Hansg. Prodr. Algenfl. Bdhin. 1888, p. 189. 

De Toni, SyU. Alg. 1889, p. 895. 

Cells straight, elongated and cylindrical, viewed 
from the end circular, slightly constricted in the 
middle, with a prominent and usually projecting 
suture ; semicells commonly with an inflated base, 
which is never plicate, lateral margins straight, undu- 
late, or nodulose; apices truncate or truncately rounded, 
frequently plicated round the periphery or furnished 
with a ring of tubercles ; cell-wall rarely smooth, 
commonly punctate or minutely scrobiculate, some- 
times granulose or papillate. Chloroplasts parietal, 
numerous, arranged in irregular longitudinal bands 
which are frequently broken up into small rhomboidal 
or lanceolate masses, each with a single pyrenoid. 
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This genua is distinguishad fi-oiu DiKulium, by the entire 
abKunt^o of plications at the base of the Beiuicells, by tbe 
commonly tubBrciilatoil or peripherally plicatud apices, and 
by the nature of the chluroplasts. 

Fow species of the genus are destitute of tubercles round 
the apes, aud in some, such as PI. Smptrum, the tubercles 
are replaced by sharp tcetli. 'J'ho f^eniis is poorly reprt'sentt'd 
in the British Islands, bein^ most abundEintiy met wit.Ii in 
the tropice. Many of the trojiical species are very pnttily 
marked, aud some of them are attached by their tubci'i:ulatL*d 
apices so as to form long filameutous colonies. 

The uatui-e of the parietal chloroplasts is well illutstratod by 
the drawing of the semiL^eli of fl. eoriniatum on PI. XXVIU 
(fig. 4). The central cavity of the cylindrical semicells is 
occupied by a number of large fluid vacuoles, the terminal 
one frequently contaimng a mass of small moving granules. 
Under abnormal conditions these granules make their appear- 
ance in all the vacuoles of the cell. 

At the isthmus or point of junction of the old and new 
semicells is a thickening of the cell-wall, termed the suturif. 
This projects evenly as a circular rim all round the middle of 
the cell, and as a rule the larger the species the more promi- 
nent the suture. It is of no use as a specific character. 

TlicrL-aru iiinu Briti>>li spi.cics* wbit^li are b<;st iuranfe'i'd ;i> 
follows ; — 

Section A. Cells cyliudriciil or slij^'htly attenuated ; uud vicw 

• Cell-wall smooth, pimctate, or granulate. 

t Ajtices furnished with a riug of tubercles. 

1. I'l. eoroiKiliiiii. 





2, I'l. eiujeiu-inii. 




3- ri.truncatnm. 




4. PL Ehrvuhiir^jii 




b. PL trideiiUilnm. 


tt Apices without tulN^rcle*. 






t;. PL TraWcula. 




7. PL tiMximum. 


•• Cell-wall i>apillatL-. 






8, PL lh,l.-hui.^o.,i,. 


Skction v.. Cells rurnisliea wit 


1 rings (if nodides; ouJ vie 


sinuate-sU.'llLitc, 






!(. PL „„domim. 


» WcrcSiinl Bai\vy's ■' Doddium kirsid 


im," wliifli is itK'ntionod in Co.ikf 


llritiBli Diisiiiias (].. 17, t. 7, f. .-,) aii.i 


li-jil.lfuily n'furdud by Koy fro 


Stotliiiul, its .1 .lrl'ui:tivu ivprtauntiitioii ut 


ii BiX'oii'S 1-1 Uuiiitioiyjuii. 



PLEUEOT^NIUM. lOO 

1. Pleurotonium coronatum (Breb.) Rabeuh. 
(PL XXVII, figs. 16-18; PL XXVIII, fig. 4.) 

DocuHum coronatum, Breb. in Balfs' Brit. Desui. 1848, p. 217, t. 35, f. (5 ; 
Arch, in Pritch. Inf U8. 1861, p. 74o ; Cooke, Brit. Desiu. 1880, p. 13, t. 7, 
f . 1 ; West, A\<r. N. Wides, 1890, p. 284 ; Koy in Journ. Bot. 1890, 
p. 335; Roy & Bias. Scott. Desm. 189-4, p. 241. 

Pleurotxnium coronatum (Brob.) Kabenh. Flor. Europ. Algar. Ill, 18(58, 
p. 143 ; Kirchn. Alg. Schles. 1878, p. 14^1 ; Hansj,'. Prodr. Al«,amfl. Bohm. 
1888, p. 190 ; De Toni, Syll. Aljj. 1889, p. 901 ; West, Alg. W. Irebind, 
1892, p. 118, t. 19, f. 8-10 ; Nordst. Index Desm. 1890, p. 83 ; West, Alg. 
Eng. Lake Distr. 1892, p. 719; West & G. S. West, Alg. S. Eughind, 
1897, p. 482 ; Alga-fl. Yorks. 1900, p. 58 ; Alg. N. Ireland, 1902, p. 20. 

PI. 7wdulosum var. coronatum (Breb.) Boldt in Bill, till Sv. Vet.-Akad. 
Handl. Bd. 13, 1888, no. 0, p. 59. 

Cells large, 9-12 times longer than their diameter; 
semicells very slightly and gradually attenuated from 
base to apex, with a prominent basal inflation and 
several smaller undulations immediately above it, upper 
half of lateral margins straight; apices truncate, with 
a peripheral ring of 10-12 large, conical or flattened 
tubercles (5-6 visible across the apex) ; cell- wall 
scrobiculate. 

Zygospore unknown. 

Length 430-591 /x; breadth at base of semicells 
38-70 /Li; breadth at apex of semicells 37-53 /x. 

England. — Brother's Water and Helvellyn, West- 
moreland ! Pilmoor, N. Yorks ! Thursley Common, 
Surrey ! Bnbridge Lake (Bof/) and New Forest ! , 
Hants. 

Wales. — Capel Curig, Carnarvonshire ! 

Scotland. — Inverness ! , Aberdeen, Forfar, Perth ! , 
Fife {Bof/ Sf Bisselt), Sutherland ! Plankton of Loch 
Ruar and Loch Nan Cuinne, Sutherland ; and of Loch 
Fadaghoda, Lewis, Outer Hebrides ! 

Ireland. — Near Lough Magrath, Donegal ! Loughs 
Aunierin, Derryclare, and Shannacloontippen, Gal way ! 
Dublin and Wicklow {Archer), 

Geogr. DistrilnUiou. — France. Germany. Galicia 
in Austria. Norway. Sweden. Central and E. 
Africa. United States. Brazil. 
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Var. fluctuatum West. (PI. XXVIIT, figs. 1, 2.) 

Flatkralaniitm ci.roncijum via. jltittuatam West, Al^. W. Imlajid, I!>II3,4 



Cells largor tliaii in tlio typical form, 11^14 timeS'l 
longer than their diameter ; lateral margins of the I 
semicoUs undulate along their entire length ; basal in- J 
flation large, at> in the type; apical tubercles large,. "J 
11-15 in uumlier (G-8 visible). 

Length 670-832 /t; breadth at base of semicells 55- 
72 fi, in middle of semicells 43-53 ft, at apex 50-53 ^. 

SCOTLAND. — Rhicouich, Sutherland ! Plankton of J 
Loch Fadaghoda, Lewis, Outer Hobrides ! 

Ireland. — Lough Aunicrin, Galway ! 
'I'liis ia the largest British I'teurutnmium iitid is t» vory _ 
lirtmlwonic Dttsniid. I'lpiirntnniium rnniuafitm in fur fi-oia \ 
common auil tlm var. Jluciuahi.i>i. in vury nire. In ail forms oli 
tliis spocios the ooU-wail is vory thick aud is tiuuly &i;rubi* | 
oulato. 

Var. robuBtum West. (PI. XXVUI, fig. 3.) 

•.Mrotmiium rortytialum viir. robHstum Wfst, Al;;, W. Irdiiiui, lSi)2. p, 
t, HI, f. \-J ; Wt'st A U- S. Wi'St, Alj;. N. Irolaii.l, IWJ. p. Sli, 

Cdl.s shorter tlmn in the tvpicjil funii, Jibout ,S times 
longer thiin their diinneler; "^seinieells witli tliL' hitenij 
margins subundulate, distinctly and .suniewliiil sndilenlv 
attenuated at tlie apex; apical tubercles large, lo in 
number (5 visil)le). 

Length MiO/i; brea.llh at base of seiiiicells :i7/x, in 
uutldle of seniieells 5-') /i, at ii|n>x IS /x. 

llii:i,AMi.— Dangl.ie and Spronle's Lungli, Dnncgjd 1 
Lougli Derrychue, (ialway I 

Var. nodulosum (Mreb.) WlsI. (I'I. .WVIll. H-s. 
.-,-s.) 



PLEUROTiENIUM. 201 

Docidium coronatum var. nodulosum Boy, Fresh w. Alg. Enbridgo Lake 

and Vicinity, 1890, p. 335. 
Pleurotxnium coronatum var. nodulosum West, Alg. W. Ireland, 1892, 

p. 119; Alg. Eng. Lake Distr. 1892, p. 719; West & G. S. West, Alg. S. 

England, 1897, p. 482; G. S. West, Alga-fl. Cambr. 1899, p. 113 ; West 

& G. S. West, Alga-fl. Yorks. 1900, p. 59. 

Semicells with the basal inflation slightly reduced 
and with the apical tubercles much reduced (rarely 
wanting). 

Length 335-494 /x ; breadth at base of semicells 43- 
60 /x, at apex 24-41 /x. 

England. — Westmoreland! {Balfs). W. and N. 
Yorks ! Cambridge ! Warwick ( IVills). Gloucester 
(lialfs). Surrey! Sussex (Italfs), Hants! Corn- 
wall! (Marquand), 

Wales. — Capel Curig ! (Cooke ^ WilU)^ and near 
Dolbadarn Castle ! , Carnarvonshire. Dolgelly, Merio- 
neth (Balfs). 

Scotland. — General ! (Itoy ^- liissett). Outer 
Hebrides ! Orkneys ! Shetlands I 

Ireland. — Cloonee Lough, and 8 miles S. of Ken- 
mare, Kerry ! Dublin and Wicklow {Archer). Clough, 
Antrim ! 

Geoijr. DidrlbiitUm, — France. Germany. Galicia 
in Austria. Hungary. Italy. Norway. Sweden. 
Bomholm. Central and S. Kussia. India. Central 
Africa (form). Sandwich Islands. United States. 
Brazil. 

This is the most abundant and widely distributed of the 
varieties of Fhundieniuiri curonatiun. It differs Httle from 
the type, the most iin])ortant distinction being the great re- 
duction in the size of the ai)ical tubercles, but every gradation 
exists between the condition typical of Fleurotieniavi euro- 
natuvi and a form in which the tubercles are comj^letely 
absent. 

Kabenhorst identifies ^^ Docidium nodulosum Breb/' with 
" Clofftcrium crcnulatum Ehrenb.," referring to both under 
the name of Plcurotwnium crentclaturn (Ehrenb.) Rabenh, 
We do not think, however, that Ehrenberg's " Clostvrinm 
crenulatunb " is correctly identified with Docidiiivi nodidoaiLm 
Breb. Certainly the plants described and figured by Wolle 
as *^ Docidium crenulaturri" are not identical with Brebis- 



203 



BRITISH desmidiacej:. 



son's spocics, although WoUe gives Bi'sbisson's name as a 
synonym. 

Dficidium coronafum var. vviiiilalum Hioi-onymua (Conj. in 
Kiifjl. I'flanzenw. Ost-Afrik, 189.5, p. 19) does not appt>ar to 
(lilTtT in »ny marked dagreo from an ordinary form of ihi^ 
ty|H). Thu nioiiauromcnts given by iSchmidle (Ost-Afriku 
IJeBmid. 1898, p. 23) as " Diam. 30^; long. ISOju," mnKt 
I'cftT to one somiceJl only, as is obviously shown by his 
figure {t. i,l 11). 

Turner (in the Naturalist, Oct. 1887, p. 290) recoi-ds 
O'lridiitm ii'idxtlomtvi var. lahiahtm, but we do not quite t'oni- 
pi'i^lLi'tid the diotingui (thing features of this form. He Eiuggest)^ 
lliiit there is an apical incision, but does not definitely say so 
{fidt Naturalist, Sept. 1887, p. 27.^) ; neither do we know of 
anything of tho nature of an apical incision in any species of 
this gonus. We recorded Turner's form, which was from 
Gormiro, N. Yorks., in the ' Alga-Horn of Yorkshire ' (p. 59) 
as Pleural ivnmm i-orimalnm var, nudulnsinn forma labi'ita. J 



, FleurotGenium eugeneum (Turn.) nob. 



Cells large, elongated and cylindrical, 16-lS times 
longer than their diameter ; semicells with a prominent 

basal infiation, latei'al margins slightly sinuate, very 
slightly attenuated towards the apex, which is rotundo- 
trunciite and furnished with a ring of 20-24 pyriforni 
tubercles (11 visible across the apex); cell-wall 
smooth. 

Zygospore unknown. 

Length 070-720 /i.; breadth at base of semieells 28- 
^32 fjL ; breadth at apex 24 /i. 

Ueuijr. JJigtribntiou.— India. 

The typical form does not occur in Itritain. 

Tiu-ncr'-s dimensions du nut !i<,n-uc with lliu >v/.<.- and i>ro|)or- 
tionuf hiw tisriirt;. Tlii. iibovc iLiunMir..i.mi.ts nri; lliusc -iv,.ii 
l.y Tunicr in liis ti-xt, but liis figure mciisures: Leiijrtli 7 12 ,, ; 
Ijrciidth at liiisc of seniiculls 4.-) fi, iit njiux ;!! „. Tlii.>c lu;- 
niiicli luuri^ ill iiccordiince with llie |H■l>|Jul■tiollI^ of ihe liritisli 
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Forma Scotica/on^/a nov. (PL XXIX, fig. 1.) 

Cells about 17 times longer than their diameter, 
scarcely attenuated; semicells with three or four 
smaller undulations above the basal inflation, the rest 
of the lateral margins straight; with a ring of 2U 
elongated tubercles round the apex (11 visible); cell- 
wall minutely punctate. 

Length 632 /i; breadth at base of semicells 37 /ul, at 
apex 28 /x. 

Scotland. — Rhiconich, Sutherland I 



Forma Cambrica/ar//ia nov, (PI. XXIX, fig. 2.) 

Cells about 14 times longer than their diameter, 
scarcely attenuated ; semicells with a second large 
inflation above the Ijasal inflation, the rest of the 
lateral margins straight ; with a ring of 20 elongated 
tubercles round the apex (11 visible); cell-wall minutely 
punctate. 

Length 665 /x ; breadth at base of semicells 47 /x, at 
apex 30 /x. 

Wales. — Capel Curig, Carnarvonshire ! 

3. Pleurotsenium truncatum (Breb.) Niig. 
(PI. XXIX, figs. 3, 4.) 

Closterium truncatum Breb. in ChevaL microscop. ct leur usage, Paris, 

1839, p. 272 ; Breb. in Menegh. Synops. Dosm. 18^10, p. 235. 
Docidium truncatum Breb. in Ralfs* Brit. Desin. IS-ki, p. 15G, t. 20, f. 2 ; 

Arch, in Pritcli. Infus. 1861, p. 745 ; Cooke, Brit. Desm. 1886, p. 15, 

t. 6, f . 4 ; Roy & Biss. Scott. Desm. 1894, p. 242. 
Pleurotssnium ? truncatum (Breb.) Niig. Gatt. einz. Alg. 1849, p. 1(>4 ; De 

Bary, Conj. 1858, p. 75 ; Rabenh. Flor. Europ. Algar. Ill, 1868, p. 142; 

Delp. Desm. subalp. 1877, p. 127, t. 19, f. 7-11 ; Hansg. Prodr. Algenfl. 

Bohm. 1888, p. 190 ; De Toni, Syll. Alg. 1889, p. 897 ; West, Alg. W. 

Ireland, 1892, p. 119 ; Lutkem. Desm. Attersees, 1893, p. 546; West & 

G. S. West, Alg. S. England, 1897, p. 483 ; Alga-fl. Yorks. 1900, p. 59. 

Cells large, G-8 (rarely up to 10^) times longer than 
their diameter ; semicells somewhat tumid, generally a 
little broader in the middle than at the base, gradually 
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and considerably attenuated from the middle to the \ 
apex, with a slight but distinct basal inflation ; apices 
truncate or convexo-truncate, with a ring of l;i-15 
small, depressed, apical tubercles (7-8 visible across 
the apex) ; cell-wall punctate. 

Zygospore unknown- 
Length 380-560 (very rarely up to 700) fj.; breadth I 
in middle of semicells (maximum breadth) 54-7 J jj. ; 
breadth at apices 29-40 ^. 

Enhiand, — Cumberland! Westmoreland ! (liissett), 
W.andN.Yorks! hGictister{Ri'!/). Suffolk! Warwick!] 
{Wills). Surrey 1 (Ual/fi). Sussex (liulfs). Hants.] 
{Run). Cornwall! (Ital/x). 

Walks. — Capel Curig ! {Cuoke Jj- With), Snowdon (at I 
over -3,000 ft.) ! , and Llyn Padarn ! , Carnarvonshire. 

Scotland. — General ! {Uoi/ ^ BUhcII). Outer 
Hebrides ! Shetlands ! 

Ireland. — Mayo ! Galway ! Kerry ! Dublin and 
Wicklow {Archer). 

Geoi/r. D'ftrUmiioii. — France. Germany. Austria 
and fialicia.. Hun,<rary. Italy. Nui-way. Sweden. 
Denmark. Uornliolm. Poland. N. Russia. Nova 
Zeinbla. Spitzberf^en. Greenland. In<lia. New 
Zealand. Unitud States. Brazil. Paraguay. 



Var. crassum Boldt. 

PlenroUainm IrnHcdnm viir. -rrassnni Holilt, Sihor. Clili.ropliv. 1885, 

p. lai.t- (1. f. W; WtstSG. S. Wi^st. Alfjii-fl, Yoi-ks. llMll). |i. .-;s». 
Pi. Hecfddii Istvuoiffi, Diii|^. priuv. Alfj. nuv. Hun{,'ar. 1887, \>. £»*. 

Cell.s shorter tluin iu flie tyjiical form, only 4 tinie-s 
longer than tlieir diameter; semicells more tumid, 
witiiiiiit liasal inflation, and without ajiical tubeix'les. 

Length 2"i-")^; niaxininni breadth 0-i/i.. 

E\ii[,ANn. — Gormire, N. Yorks (Tin-urr). 

<,'ro,ir. I 'ixlrihitl ion. --'Hungiirv. Sweden. Xovn 
Zcinhia. Siberia. 



Wr 



Ilk tluit liul.ll's 
, liul a,s we lui- 
i>iioiinue it di'fiii 
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Var. granulatum West. (PI. XXIX, figs. 7, 8.) 

Pleurotsenium truncatum var. granulatum West, New Brit. Froshw. Alg. 
1894, p. 3 ; Eoy & Bias. Scott. Dosm. 1894, p. 242. 

A variety with the cell-wall distinctly and irregularly 
granulate. 

Length 405-465 /x ; max. breadth 54-67 /x. 
England. — Borrowdale, Cumberland ! 
Scotland. — Ben Laoigh, Perth ! 

Var. Farquharsonii (Roy & Biss.) nob. (PI. XXIX, 

figs. 5, 6.) 

Docidium Farquharsonii Eoy, Fresh w. Alg. Enbridgo Lake and Vicin. 
1890, p. 335 ; Roy & Biss. Scott. Desm. 1894, p. 241, t. 4, f. 1. 

This variety differs only from the typical form in 
the somewhat sudden attenuation of the semicells near 
the apex ; apical tubercles large and very depressed, 
12-14 in number (7 or 8 visible across the apex). 

Length 288-384 /x ; max. breadth 48-53 /x ; breadth 
at apices 22*5-28 /x. 

England. — Ball Hill Pond, Hants (Roy), Near 
Land's End, Cornwall ! 

Scotland. — Near Springhill, Aberdeen; Muchalls, 
Kincardine ; Balquhadly Hill in Fern, Forfar ; Tent's 
Moor, Fife ; Sheriffmuir near Dunblane, and Bracklin 
near Callander, Perth {Roy Sf Bissett), 

4. Fleurotsenium Ehrenbergii (Breb.) De Bary. 
(PI. XXIX, figs. 9-11 ; PI. XXX, fig. 1.) 

Closterium Trahecula Ehrenb., 1830 [in part]. 

Docidium Ehrcnhergii Breb. in Diet. univ. hist. nat. 1844, p. 93 ; Ralfs, 
Brit. Desm. 1848, p. 157, t. 2G, f. 4 ; Arch, in Pritch. Infus. 18G1, p. 745, 
t. 2, f. 8-11 ; t. 3, f. 46, 47 ; Cooke, Brit. Desm. 1880, p. 14, t. 6, f. 1 a, 
6, d ; West, Alg. N. Wales, 1890, p. 284 ; Roy & Biss. Scott. Desm. 
1894, p. 241 (in part ?). 

Penium (Docidium) Ehrenbergii Eiitz. Spec. Alg. 1849, p. 168. 

Pleuroixnium Ehrenbergii (Breb.) De liary, Conj. 1858, p. 75 ; Hansg. 
Prodr. Algenfl. Bfthm. 1888, p. 189 ; Do Toni, Syll. Alg. 1889, p. 896 ; 
West, Alg. W. Ireland, 1892, p. 119 ; Alg. Eng. Lake Distr. 1892, 
p. 719; Nordst. Index Desm. 1896, p. 114; West & G. S. West, Alg. 
S. England, 1897, p. 483; G. S. West, Alga-fl. Cambr. 1899, p. 113; 
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West & G. S. West. Alga-fl. Torke. IflOO. p. 58 ; Alg. N. Ireland. 190l,A 

p. 28. 
Doridium Ehr/nibcrgii var. tumidvm Tiini. Frcshw. Al<.r. E. India,, 1803, 

p. 31, t. i,Li. 
D. quatUithOH 'J'urn., 1, c„ 1893, p. 28, t. 2, f. 9; t. *, f. 12. 

Cells of medium size, rather narrow and siibcylindri- 
cal, 15-20 times longer than their diameter; semicells 
somewhat variablcinform.not at all or sometimes alightlv' 
attenuated from base to apex, with a dii^tinct tliough 
small basal inflation and one imdnlation (sometimes 
two) immediately" above it; apices trnncate, bordered 
by a ring of conical or rounded tubercle.s, 7-10 in 
number (4 or 5 visible across the apex) ; cell-wall 
punctate. 

Zygospore globose or ellipsoid-globose, smooth. 

Length 240— tHO^; lireadth at base of semicells 
IS-Srj/a,, at middle of semicells 16-2G/i, at apices j 
14-5-22^; diam. zygosp. 70-90^. 

England. — Cumberland I Westmoreland I {Balfn), 
W., N., and E. Yorks I Lancashire ! Leicester {Rinj). ^ 
Essex! Cambridge! Oxford! Warwick {Wilh). 
(IloiiCL'ster (r'-,„/v). Middh'scx {CnoW). .Surivy 
(zygosp, from Thurslcy Common) ! Sussex {lialfn). 
Hants! (Rnlf:.). Devon! Cornwall! (Ualfx). 

WALKS.-General! (at 2,200 ft. on Glyder Fach, 
Carnarvonshire). 

H('{iTr..\xii.— General ! (J?'»/ »j" JU-ti^HI). Common in 
Outer Hebrides ! Orkneys ! Shetlands ! 

Iifi':i,.\xi). — General and abundant ! 

(I'l'ixjr. T>i ft rib It til 111. — -France. Germany. Austria 
and Galicia. Hungary. Italy. Norway. Denmark. 
Boridiohn, Poland, N. Russia, Xova. Zouibla. 
Siberia. Central Cliina. India, Ceylon. Java. 
Sumatra. Sinnn;i. Australia. New Zealand. Mada- 
gascar. E. k W. Africa. United States. Hra/il. 
I'atagonia. 

I'}. Ehyvhn;,ti \^ \\i<^ m<^^\ frfqnoiif of tlic liritisli sp<><>ifs 
ofllM-Kcinis, aiul il cxliil.its coiisi.k-i-il.lo variiiliililv In l.ntli 
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somewhat tumid, or the lateral margins may be parallel. 
There is one basal inflation with usually another smaller 
undulation just above it. The apical tubercles are never 
absent, but in rare instances they may be much reduced. 

A curious form of this species is figured on PI. XXX, fig. 2. 
The cells are larger than usual and there is a large inflation 
on each semicell above the basal inflation. The specimen was 
from Capel Curig, N. Wales; length 445^; breadth above 
basal inflation (max. breadth) 37-40 /u ; breadth of ajiices 
24 /I. We have noticed the same form from the plankton of 
Loch Fadaghoda, Lewis, Outer Hebrides. 

Var. granulatum Ralfs. 

Docidxum Ehrenhergii var. granulatum Kalfs, Brit. Desm. 1848, p. 157, 
t. 33, f. 4 ; West, Alff. N. Wales, 1890, p. 284 ; Roy & Biss. Scott. Desm. 
1894, p. 241 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 58. 

A variety with the cell-wall distinctly and coarsely 
granulate. 

Length 350 /x ; breadth at base of semicells 33 /x ; 
breadth at apices 26 /x. 

England. — W. and N. Yorks ! Sussex {Ralf>i), 
Hants (i2m/). Cornwall! {Ralfs). 

Wales. — Capel Curig, Carnarvonshire ! 

Scotland. — Aberdeen {Roy Sf Bwsett). Perth ! 

Geogr. Distrihutiov,. — Bohemia in Austria. 

Var. elongatum West. (PI. XXX, fig. 3.) 

Docidium Ehrenhergii var. elongatum West, Alg. N. Wales, 1890, p. 284. 
Pleurotsenium Ehrenhergii var. elongatum West, Alg. W. Ireland, 1892, 
p. 119. 

Cells narrow and much elongated, about 25 times 
longer than the diameter. 

Length 525-575 /x ; breadth at base of semicells 23- 
26 /x, in middle 21-22*5 /x, at apices 17-19 /x. 

Wales. — Capel Curig, Carnarvonshire ! 

Ireland. — Clifden, Galway ! 

Var. undulatnm Schaarschm. 

Pleurotsenium Ehrenhergii var. undulatum Schaarschm. Magyar. Desm. 
1883, p. 278, t. 1, f. 21 ; Schmidle, Alg. aus Sumatra, 1895, p. 800 with 
fig. ; West & G. S. West, Freshw. Alg. Ceylon, 1902, p. 145. 
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Cells larger than in tho type, 20-23 times longer 
than their diameter; l)at'al inflation prominent and 
lateral margins fjcntly undulate from hasv. t<o apox. 

Length (100-700 ft ; breadth in middle of sejuieclls 
28-30/1, at apices 2(i-27 fi. 

Oi'iujr. Dwirilmtioii. — Austria. Ilimgary. Sumatra. 

The true var. uwinlatitm Schaarschm. has not liepn «1>- 
st-rvi'd in the British Isles, bwt a form has been found in 
CIanil>ridjjiishiro which approaches very cIobp to it (i^mZa tj. S, 
VVcsl,, Alfnv.fl. Cambr. 1899, p. 1]3). Tho uppor third of tho 
-^i-)iiii.'L>lh was dt>atitntp of uiidulationw, otherwiKe it would not 
!i;ive ilitTcied from SchaarBclimidfs variety; length 709 ft 
hi't'iidth at baHO of seinicells 40 p, in luiddlc of seniicells 31 ^ 
at apicpB 27 /i. This form is figm-ed on PI. XXX, f. i. 



r>. Flenrotaenimn tridentulum (W(tlle) West. 
(PI. XXX, figs, r,, (j.) 

DiKidiv.ni trideuiutvm Wollf, in ItiiU. Ton. Eot. Cliih, 1H»a, p. Hi T 
U.S. 1«84. p. ns, t. 10. f. 10 ; Db Toni, Syll. Alg. IHMK, p. ST-l : B 
Biu. Scott. Daaa. IKM, p. 2*2 j Nonlat. IndoK D«in. IKiUt, p. SBH. 

B. Beeptnan Roy in Hcatt. NatunUiat, 1883, p. 39. [Tlliit is not CIiixls 
Betplntm Kiitx.] 

FletiMxaiuM IritUntiilum IWoUe) Wi-st. Aljr. W. Ircliin.i. is;i2. p. \ji: 

Pentiiiii tridcnluluiH Eiclil. Il Uooib., 1M!I3 ; Eiclilcr, Mat. flgr. Mii.<<z. 
18il4, p. 57. 

Pleiint-FBimn Sce,J™m West & G, S, Wi'sl. Siiuio N, Aiii.'ric'.in Di'.siii. 
1K!)(),1>, K(5,t. 13, f. «; S<.mi.' Dt'sm. U.S. IW.W, p. :;n5; .\1ij. N. Iri-bin.l. 

iiKia, p. aii. 

Cells rather small, narrow, about 20 times longer 
than their diameter; semicells gradually attenuate<l 
from base to npe.v, with a slight liasal inflation, lateral 
mai'gnis straiglit ; ajiicea truneate, funiislied with 
four sharp si)ines or teeth ; cell-wall smooth. 

Zygospore subglobosc and smooth. 

Length 211-:!20/i ; breadth at base of scniicclls 12'-''>- 
10 ft; l)readth at ape.x i'yu-H"-] ft; diam. zvgosp. -M fx. 

SiOTi.AMi.— Poolewe, Ho.'^s; lirin (h'<;, fllissrit) aiitl 
-Moidart, Inverness ! Head of Glen Cue, and in .Midi, 
Argyll (/,'r;//.^-_/;/.s-,vW/). 

li;i:i.AXi>. — Near Glenties, Donegal ! 

a.-o;i>: I h'.sfrihi Hon. —Vohxml " India (form). \V. 
Indies. United States. 



I 
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This is one of the rarest British species of the genus, and is 
well characterised by its small size and apical teeth. The 
four apical teeth are not all in focus at the same time, and 
this led to an error in Wolle^s original description, in which 
he mentions only three teeth. It is a decided western species 
in the British Isles. Some forms were noticed which were 
suddenly attenuated at about one fifth of the length of their 
semicells from the apices. 

As this Desmid is not " Clofiterinm Scepfrttm Kiitz. 1845,^' 
that species being Docidiitm Baciduin Breb., Roy^s specific 
name *^ See f drum " cannot be accepted for the species, being 
one year subsequent to Wolle's Docidiitm tridcntulum. 

Var. capitatum West. (PI. XXX, figs. 7, 8.) 

Pleurotsenium tridcntulum var. capitatum West, Alg. W. Ireland, 1892, 

p. 120, t. 24, f. 12. 
PI. tridentulum var. granulatum West, 1. c. p. 120. 

PI. Sceptrum West & G. S. West, var. capitatum West & G. S. West, Some 
N. Amer. Desm. 1896, p. 235, t. 13, f. 7, 8. 

Cells more elongate than in the type, 26-27 times 
longer than their diameter ; semicells gradually 
attenuated to the apices, which are subcapitate 
and rounded ; cell- wall granulate except at the 
apices, which are smooth and furnished with the 
usual four teeth. 

Length 314-360 /x; breadth at base of semicells 
12-14 /x; breadth of apices 7*5-8*5 /x. 

Ireland. — Lakes, Clifden to Roundstone, Galway ! 

Geogr. Distribution. — United States. 

6. Pleurotsenium Trabecula (Bhrenb.) Nag. 
(PI. XXX, figs. 11-13.) 

Closterium Trahecula Ehrenb. Beitr. zur Kenntniss der Organis. der 
Infiis. 1830, p. 62 and 70 ; Ehronb. Infus. 1838, p. 92, t. 6, f. II (in part ; 
according to Turner only 114 and 117) ; Menegh. Synops. Desm. 1840, 
p. 235. 

Pleurotmnium Trahecula (Ehrenb.) Nag. Gatt. einz. Alg. 1849, p. 104, 
t. 6, f. A ; ? Rabenh. Flor. Europ. Algar IIT, 1868, p. 141 ; Lund. Desm. 
Suec. 1871, p. 89 ; Nordst. Alg. aq. dulc. et Char. Sandvic. 1878, p. 11 ; 
? Kirchn. Alg. Schlcs. 1878, p. 144; Hansg. Prodr. Algenfl. Bohm. 1888, 
p. 190; DeToni, Syll. Alg. 1889,p.89r); Borge, Chlor. Norska Finniark. 
1892, p. 13; Nordst. Index Desm. 1896, p. 255; West & G. S. West, 
Desm. Singapore, 1897, p. 159 ; Alg. S. England, 1897, p. 483 ; G. S. West, 

14 
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Alga^. Cftnibr. 1899, p. 113; Weat & O. S. Wpst, A]|^fl. YOTtaTlMcir 

p. OH; Freshw. Chloroiihy. Koh Chftnu. 1901, p. 167; Alg. N. IroloaU, 
1902, p. 2a 
Dtiddivm Trahecvla Rcinscli, Algenfl. Front. ISOT.p. ItW (inpartl ; Wt-at, 
DfBni. Moss. lN«l,p. lT,t. 2, f. 11; Turn. Froabw. Alg. E. Imlin. IH'J.I, 
p. 3S 1 Hoy <S liiiw. Scott. Deam. 1694, p. 24a, 

Cells largt^ subcj-lindrieal, 11-jr) times loTi<jer than 
their diamotei- ; somicell.s with one basal inflation. 
rarely witli a si'cond slig'ht undulation above it, almost 
cylindrical, ^adually attenuated towards the apices, 
lateral margins almost straight, ffencrally faintly 
cfmvex ; apices roimded-truncate, destitute of tubercles; 
cell-wall punctate. 

Zygospore ellipsoid and smooth. 

liBugth 300-664 /i; breadth at base of semicells 
2li-46^ ; breadth of apices 111-32 /a; length of xygosp, 
70fjL, brea^lth 48 /i. 

Knhland. — OiimborlaTnl ! Westmoreland ! {Bix.s<-fl). 
W. and N- York? ! Lancashire I Essex ! Cambridjjc I 
Suri-ey ! Hants ! Devon ! Cornwall ! 

Wales.— Capel Curig and Glyder Fawr (at 2,700 ft.J, 
Carnarvonshire ! 

SniTLAMi. — -Sutherland ! lioss I , Inverness, Aber- 
deen : , Kincaniiiic, Perth!, Arran {I{<u, .\- IHssrlf). 
Cinnbr-as Avr : i.rwis, Outer ilcbi'idrs ! Orknevs ! 

li:i:i,AXi..-l)..nc,sriil ! (i;ihv;,y I Kerry! 

liriiiir. /'/.'•■/r//'////'^);..— h'riiiice. (lernianv. Anstrin 
iiTid (ialieia. Italy. Xorwav. Sweden. ' Denmark. 
X., (Central, and S. Rns.sia. ' Tcelniid (var.). Xova 
/embla. (Jreenhnul. (Viitnd China (var.). .lii|ian 
(var.). Tridia. Siaiii. Singa]i(ire. Abv^siiiia. Aus- 
tralia (var.). riiit(-d States. Ib-a/.il. Arireiitiiia. 
rriiji'uay. 

CI. Tr«h.r„ia t;iironl.. ;L|>|.Ciii's In \v.\\v Lccii !i (■r>ni])..sitf 
s|.|.,-irs ii-^ is ;iiii|i!v ilhisliMfc.l ,m lull. <; ..r KlnviiliriVs 

■ lii!H-i..nsll,i,.ivlirii.- ls:;s, |\ || 1 -7 Ki ]>>■<•■ ti-utvs 

ivvlil ;imllnrs li:ivr srlr<-tril llic I wn (IIl's, I I ■!■ Mini I I 7l 
wliirli tilnst ii,.;.rlv J.-lv.- witli tll<> ^iilHv ilisi lilpiil ,.,! IvJm' nt 

ri.;,n.l.-n,;>n,> il.->,'ril"-il iilmvc. 

[1 sri'iMs L"-m-r.,\h nvo-iiiM',! tliiil f!. :.ynl:rnuu,^ Tn,!.,-,;,/., 
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semicells and rounded-truncate apices, which are quite 
destitute of tubercles. 

PI, Trahecula is a more robust species than PL Ehrenhergii, 
with a difference in the basal undulation of the semicells, and 
with smooth apices. Some of its forms approacli very closely 
PI. mnxi'mum (Reinsch) Lund. 

Forma granulata G. S. West. 

Pleurotmnium Trahecula forma granulata G. S. West, Alf]fa-fl. Cambr. 

1899, p. 113, t. 390, f. 6. 

Cell- wall distinctly and irregularly granulate. 
Length 486 /i; breadth at base of semicells 35^; 
breadth of apices 25 /jl. 

England. — Cliippenham Fen, Cambridge ! 

Iliis form is precisely analogous to P. Ehreiihr/n/n var. 
(jraniihitum Ralfs. 

Forma clavata (Kiitz.) West & G. S. West. (PL XXXI, 

figs. 8, 9.) 

Docidium clavatum Kiitz. in Ralfa' Brit. Dosm. 1848, p. 150, t. 20, f. 3 ; 

Arch, in Pritch. Infus. 1861, p. 745, t. 2, f. 9; Cooko, Brit. Dosm. 1880, 

p. 14, t. 0, f. 2; Roy & Biss. Scott. Desm. 1894, p. 241. 
Pleui'otmnium clavatum (Kiitz.) Do Bary, Conj. 1858, p. 75 ; llabcnli. Flor. 

Europ. Alcr. Ill, 18f)8, p. 141 ; Do Toni, Syll. Aljr. 1S89, p. 897 ; West, 

A\tr. W. Inland, 1892, p. 119. 
Dnriilmm Trahecula f. B. clavatum Roinsch, Al^onfl. Frank. 18(>7, j). 183. 
Pleurotmnium Trahecula forma clavata West & G. S. West, Al^a-fl. Yorks. 

1900, p. 58. 

Cells about 12 times longer than their diameter ; 
semicells slightly tumid and subclavate. 

Length 300-'J9()/x; breadth at base of semicells 
22-31 fi; maximum breadth 24-32*5 /x. 

England. — Westmoreland ! (Jlisseft), W., N., and 
E. Yorks! Warwick (Ift/As-). Sussex (ijJaZ/is). Hants 
{Rof/)' Cornwall {Mairjuavd), 

Wales. — Bethesda ! , Capel Curig ! {Cook c^' Wills), 
and near Don)a(larn Castle ! , (yarnarvonshire. Llyn 
Coron, Anglesey ! 

Scotland. — Sutherland, Ross, Inverness, Nairn, 
Aberdeen, Kincardine, Forfar, Perth ! {Uoi/ c^ Bisseft). 
Kirkcudbright ! 
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Ireland. — Galway ! Dublin iiml Wicklow {Archer)., f 
Ant/rim ! i 

(h-oijr. Dixtvll'i'li'iii. — Frant-e. Grermany. Italy. 

Hwcdeti. United Hiatus. 

Var. rectum (Delp.) w>h. (Pi. XXX, figs. 9, 10.) 

PliniToticninm ruHvm Diilp. Dcsm. Subnip. IHT?. p. 130, t. 20. f. 8 It;i 
Do Toni, SyU. Alu- IHKy.p. ayC: Wiwt. A.lg. W. Irt'land. I8!)2.p 120 1 ■ 
Liltkora. Hesin, Atterscea, 181)3, p, M6 ; Boy i IliaH. Soott, Dr^Hiii. \m*, 
p. 212 ; Nnrdet. Index I)esm. 1»96, p. 222. I 

Pmitim rtdram < Ilctp.) Wille, Sydarofirik. Algfl. Ififti. p. 32. 
Daculiiun TfHvm (Ddp.) Wollo, in Bu]l, Torr, Bot. Club, 1885, p. 2. ' 

PUHrotKniwn ninBiiniitn W»wt, Alg. W. Ireland, 1892, p. 119. i 

PI. muiiiHum var, occidtniale Wert. Alff. En^. Lake IfiHtr. 18B2, p. 710. 

Cells rather smaller than in the type, straiglit, 
12-18 times longer than their diameter ; lateral margins 
of seniicells above the alight basal inflation straight; 
cell- wall ofen smooth, ' 

Length 212— 408 /a; breadth at base of aemicells . 
22-23 y. ; breadth of apices 14-20^. | 

Englanp. — Enbridge Lake, Hants. {Roi/). I 

Walks. — Cape! Cnrig, Cai-narvnii shire (Roii). 

Sc'iTi.Wii. — UeinTal' (/i'.'/' .■:*■ /'V-v.-r//). \\\- have 
onlv found it in A!)t'rdet'n, lioss, liivcnioss, Suther- 
land, and the OntcT i(el)rides! 

IiiKLAKH. — Cromaghmn, Kerrv ! 

<li-iujr. I >i.'<lrihiilifui .—\U\]y . Anstrin. Hungary. 
Galieiii. Norway. Sweden. Central ('hinn. India. 
\cw /('aland (var.). Australia. United States. ]{i-a/,il. 

It i.s iinp..ssiblo to rct.nin rh.nrntivnhim rrrfnm Dc^lp, ;is Ji 
s]ir.'ics sriiMTiitc from /7. TrohrmU, (Mlii-Mi!).) Niii,.. It only 
dilTn-s ill ttu' soiiifwliiit smnlliT size of tlic cells ami M.f 
sh-i.ifrlitov hiln-al iiiiirsrins ,if tin- .'-o.iii colls. It is ri-(H|nfiit. in 
^nw tliwlricts of Scotlinid mi.l IrcliiDil, liiit is very um-<mnnoii 



Vnr. rectiBsimtun r<h-. nor. (PI. XXX, figs. M-, !-'».■) 

('ells more elongnt(> tiiaii in the tvjie, 2li ;'.(> (iiiies 
l<m<rer than their dinnieter. rii^Hdlv sfi'iiight; .^..niierlls 
with the slight hasid Muduhitiun uC the ly|ie, vrry 
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gradually attenuated to the apices, which are dilated 
and rounded-truncate. 

Length 544-628 /x ; breadth at base of semicells 
23-23*5 /x; breadth of apices 14 /x. 

Scotland. — Rhiconich, Sutherland ! 



7. Pleurotsenium maximum (Reinsch) Lund. 

(PI. XXXI, figs. 1, 2.) 

Docidium maximum Keinsch^ Spec. Gon. Alg. 18G7, p. 140, t. 20 C II, f. 1,2; 

Al^onil. Frankon, 1807, p. 18-1, t. 12, f. 4; Roy & liiss. Scott. Hosm. 

1894, p. 241. 
Pleurotsenium maxim,um (Reinsch) Lund. Desm. Suec. 1871, p. HI) ; I)e 

Toni, SyU. Alg. 1889, p. 899; Nordst. Index Desm. 1890, p. 1(K5 ; West 

& G. S. West, Welw. Afric. Freshw. Aljr. 1897, p. 80 ; Freshw. Clilorophy. 

Koh Chang, 1901, p. 107 ; Freshw. Alg. Ceylon, 1JX)2, p. 145. 
Plcurotaenium Archerii Delp. Desm. Subalp. 1877, p. 128, t. 19, f. 12-10 ; 

Wille, Sydamefik. Algfl. 1884, p. 23 ; De Toni, Syll. Alg. 1889, p. 902 ; 

Liitkem. Desm. Attersees, 1893, p. 540. 
Docidium Archeni (Delp.) WoUo, in Bull. Torr. Bot. Club. 1885, p. 2. 

Cells large, subcylindrical and elongated, 14-18 
times longer than their diameter ; semicells with a 
prominent basal inflation and often with a smaller 
undulation immediately above it, very slightly tumid 
and then gradually tapering to the apices, which are 
truncate with rounded angles ; cell-wall punctate. 

Zygospore unknown. 

Length 568-852 [jl ; breadth at base of semicells 
38-54 /x; breadth in middle of semicells 31-42 /x; 
breadth of apices 22-30 /x. 

Wales. — Capel Curig, Carnarvonshire ! 

Scotland. — Scolty, near Banchory, Kincardine 
{Roy Sf Bissett). Aberdeen ! 

Geo(/r. Distrilmtiim. — France. G ermany . Italy. 
Austria and Galicia. Hungary. Sweden. Japan (var.). 
Ceylon. Siam. Abyssinia. W. Africa. Brazil. Ecuador 
(var.). Paraguay. Uruguay. 

This species differs very little from PL Trahecula, being 
distinguished by its larger size and the greater prominence of 
the basal inflation of the semicells. It is one of the largest 
and likewise one of the rarest Desmids which occur in the 
British Islands. 
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, Pleurotseniiim Hutchinsonii (Tuin.) West & G. S. 
West. 



(PL XXXI, fig. 7.) 



Cells somewhat small, 11-13 times longer than their 
(liiimutur ; suiriicellB with a alight basul iufliLtiou, very 
.'^lightly uttenuiiteil to the apices; latenil margins 
faintly sinuate, apices truncate with broadly rounded 
angles; cell-wall covered with small papillae {2-5-3 fi 
ill length; those at the apices \ 7-2 ft in length). 

Zygospore unknown. 

Length 24)5-280 fi ; breadth at liase of semicells 
21-26/*; breadth of apices 17-11I'-T|/x. 

BrJiiLANU.— Strensall Common, N. Yorka. (IK. />'. 
Turner). 

f <.l. FleurotEenium nodosum (Hail.) I. iind. V 

(PI. XXXI, figs. 3-0.) 
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peripheral ring of 0-8 conical teeth (which do not pro- 
ject beyond the extreme apex) ; cell-wall smooth or 
distinctly punctate. 

Zygospore unknown. 

Length 280-520 /x ; maximum breadth 40-80 /x ; 
breadth of apices 24-50 /x. 

Wales. — Capel Curig, Carnarvonsliire ! {Gookc Sf 
Wills). 

SCOTLAND. — Rhiconich and Lower Duartmore, 
Sutherland ! 

Ireland. — Connemara, Gal way {Archer), 

Geo(ji\ Distributum. — Germany. Galicia in Austria. 
Norway. Sweden. India. Ceylon. Singapore. Java. 
New Zealand. United States. Brazil. 

This is one of the most handsome of the British species of 
Pleurotseniaj and it is also one of the rarest, being confined 
to certain of the rocky districts of the west coast. It is a 
somewhat variable species, especially in the relative pro- 
minence of the rings of nodules, in the shape of the nodules 
themselves, and in the width and degree of extension of the 
apex. The apical teeth were not illustrated by Bailey (in 
Ralfs^ Brit. Desm. t. 35, f. 8), but that was purely an oversight. 
They are present in all specimens of PL nodosum, both 
American, European, Asiatic, and Australasian. We were at 
first inclined to believe that all the British examples were of 
comparatively small size, but we have since obtained Scottish 
specimens equal in size to the largest American or Asiatic forms. 

There is no excuse for the names '* a. /////iVa" and " y. dcn- 
tata " given by Turner to forms of this species. If Turner 
had examined a sufficient number of specimens from different 
localities, he would have found that all were dentate at the 
apex, and that the species was not exceptional in the matter 
of variation within certain limits. 

Turner also describes " j^i. anglicum " from Capel Curig, 
N. Wales {Wills), and from near Windermere ['l^urncr) ; rldv 
'Freshw. Alg. H India,' 1893, p. 35. He says that near the 
apex are 10-12 small nodes or hollow tubercles, but his ficrm-o 
gives one the imj)ression that the apex was in an obli(]ue 
position when sketched. We have examined a number of 
specimens of this Desm id from Capel Curig, collected over a 
period of nine years, and have always found the apices 
typical. 
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Genus 12, Tetmemorus Ralfs, 1S44. 

Ralfs' in Ann. Mag. Nat. Hist. l.-s-H, p. ^.',(1, 

HassttU, Brit. Fre»hw. AJg. IS-tO, ]j. 377. 

Bolfa, Brit. Daeia. 1H4U, p. 146. 

Arch, in Prilcb. Infua. INCl, p. 7a) unJ 7K1. 

OtiU^. Jlor. Europ. Algur. UI, 1868, p. 139. 

Cookt^, BHt. Dtrain. l»8d, p. 48. 

Do Toni, Syll. Alg. 1B89. p. B66. 

Cells elongated, straight, cylindrical or fiisiform-J 
cylindrical, n littlo coinjiressod at each apex, slijrlitly 
constricted in the middle, with n very narrow incisi{)ii 
ill the middle of esicli apex, apical angles rounded ; 
vertical view circular or broadly elliptical; cell-wiill 
minutely scrobiculate, or punctate; with a single™ 
chloroplast in each seinicell, coutaimng a central rowi 
of pyrenoids. 

ThJH geuus is easily dJBtiiiguiHhed from Pleuivtienium l>j 
the welT-iiiarked apical -iiiciHioiiB, and by other minor cha- 
racters. It diiTors from Clonterium iu its straight cells, its 
median coustrictioii, aiid iu its broad apicen with median 
iiicisioHH. From Pewiwm it ia distingiii.shed hy its more 
evident median constriction mid ita apical incisions; from 
sniiic I'liiia it Is ;il-ii ill uiicr ■.^f|i;i rated hy its method of 
diviMKin and tliu abMciici' of ]H;riiidLcal growtli. 

It is closely cojiiiffted with Knastrtim tliroiif,']! the American 
De.^^mid E>ui.-.lni,H .juinulnnn (\V,».d) Nurdst., furnierly d«- 
Sfribed Ijy W<Hid as fdmKmorux ijlqauUm. 

'I'liu ncare.'^t Ki-'>uiJi t.j it in tlio g^-nural form of the tcll^ i.< 
ihe African and H. Amt'i'icun genus Ichtliijovurc'i--^. 



1. Tetmemorus Brebiesonii (ilencgli.) Halts. 
(PI. XXXII, figs. 1, 2.) 

ClnsltHHin Bri'lnss-mii M.-nitjli. SyuopB. Dosiii. IHIO, p. 2:il). 

Tclmfmoms llrebitaonii (Muiif[;li.) Rjilfs, in Ann, M;l^,', K;il. Jlisl. IMH, 

l<.ar.7,t.M.f.I; lliLHs. llnt.Frrshi.,.\l|;, IS1-.->. p.;i77,t.SiP.i..-i;i;airs. iiiit. 

I),.»iii. IH.tS,p. M,-,. t L'-t. f. 1 ...),..■; D.. El^ii-y.'Viii, ls.-,s. p. 7;(: .Vi-.Oi. 

in ri-itch. InfiiH. lUdl, p. 7Hi,l.:;,t. It-lii; l^iluiib. Fl-.r. Eiiiop, .\li;:ir, 

HI. lS(iH,p. Kill; IwRliii, Al^'. Si-liKs, 1.S7S. p. U.-,-, \V,,I1,.. l.usi.i. U.S. 

IWSl, p. fJl.t. a), f. 1, J; t. .ill. r.:jli;t'"i>ki', lliit.lK'.-iiii. l.ss,;,!,. is.t. IS. 

f. 7i llimBtj. I'Mlr. MiXviiH. JWilnu. ls.s,s, p. IsK; |»,. 'iVni. Syll. Al^'. 

IS.S11, p. .SIMi; Wt-st, Al^. W. IroLiml, 1M12, p. 131; Ifa.y A Hiss. IS.-i.tt, 

IX'sm. mil, p. a-lS; NunUt. Iiidux UuBHI. IKiMi, p. UN; Wuat & (i. b. 

Wi'sl, Alj;. H. Enslimd. 18117, p. 1.S3; Aliti^fl. Yurka. IJIOO, p. r,i) i Alg. 

S. livlaiiJ, IIUJL'. p. 2(1. 
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Penium (Tetmemoms) Brehiasonii Eiitz. Spec. Alg. 1849, p. 167 (in part). 
? Tetmemoms penioides Benn. Freshw. Alj^. Eng. Lake Distr. 1886, p. 13, 

t. 2, f . 26 ; Cooke, Brit. Desm. 1886, p. 50, t. 19, f . 9 ; t. 26, f . 2 ; De 

Toni, Syll. Alg. 1889, p. 869. 

Cells subcyliiidrical, 4-6 (commonly 5) times longer 
than their diameter, with a conspicuous median con- 
striction; semicells very slightly attenuated from 
base to apex ; apices very broadly rounded, with a 
deep median incision ; cell-wall minutely scrobiculate or 
punctulate, punctulations arranged in distinct longi- 
tudinal lines ; chloroplasts with a single median scries 
of four or five pyrenoids ; cells in side view more fusi- 
form, semicells attenuated. 

Zygospore globose, with a thick smooth cell-wall. 

Length 155-220 /x; breadth 30-41 /x ; breadth of 
isthmus 22-32 fi ; diam. zygosp. 80 /x. 

England. — Cumberland ! Westmoreland ! {Jidlfs). 
W. and N. Yorks! Lancashire! Leicester {Roij)^ 
Warwick {Wills). Surrey ! (Balfs). Sussex (lialfs). 
Kent (Ralfs). Hants ! (Rolfs). Devon ! Cornwall ! 
{Ralfs). 

Wales.— General ! (At 2,200 ft. on Glyder Fach, 
and 2,700 ft. on Glyder Fawr, Carnarvonshire.) 

Scotland. — General ! {Roy Sf Bissett). Outer 
Hebrides ! Orkneys ! 

Ikeland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow {Archer). Down! Londonderry ! 

Geogr. Bistrihition. — France. Belgium. Germany. 
Austria and Galicia. Italy. Norway. Sweden. 
Denmark. N. Russia. India. Australia (var.). New 
Zealand. Azores. United States. Brazil. Guiana. 

This species is by no means common, and we never find it 
in any quantity except in permanent bogs and at the margins 
of lakes. It would appear that British specimens are larger 
than those found in many parts of continental p]urope. 
Ralfs' measurements of his typical form were: length 215 ju, 
breadth 36 ju, agreeing very well with our own measurements; 
whereas many continental observers give dimensions not 
much more than half as large (length 78-116 /u; breadth 

19-21yi). 

It is difficult to correctly place the form described by 



nitlTlSlI llKSMinUCK^K. 



Hciiiiett as T. i/niiiuidnH, but allowing suffifient latitudp tat\ 
ItennettV iuaccunitu drnwiiigs mid obsei'vatioii^, wc have littlel 
tioaitation in ptaciug it undui- T. Brcbiaaifiiii, 



Var. turgidua RaJfs. (PI. XXXII, &^. 3.) 

p. 14.-., t _ 
Walvs, 1890, I 



Talmemonu Brebiiivnii Tnr. (urijiiiiu Haifa, Brit. DoBiu. 1 
f. 1 tl.a; Cooke. Urit. Dphih. lH8(i, p. ■!» : Woat, Alg, 
p. 280 ; Kuy & Bus. Scvtl. DuBlu. IHtU, p. 212. 



(Jells more deeply constricted; Bemieells inflated. 

Leugth \obfi; breiultli (maximum) 43~t4/i; brewlth 
of istliiima 20 fj.. 

Enul.\ni). — Ashdown Forest, Sussex (Ralfs). 

Walks. — Siiowdon, Camarvonshiro ! 

Sco-ruND. — Not uncommon (iioit <j* Bissett). Pertli ! 

iieoijr. Dixtiibution. — Poland. Australia. United 
States. 

Var. attenuatUB Nordst. 



I 



Seiniculls more or less sensilily uttonnate<l towards 
ttie apices. 

LL-nt,'tIi l:Vl-l;i2/.t; breadth 27~M)fj.; hreadtli of 
isthimlrt 2-|. fi. 

S.nTLAM..— lien I,a..ijr|i, Perth! 

<;,'u.ir. I H^hih" I wi>.—}iL-w Zealand. 



Var. minor l)c IJary, (PI. XXXII, Hys. 4, :,.) 

lUiillB. l.c. f.l/)i lialK'iili. FiuT. Eiir,.!,. Al^'iir. Ill, ISCs^ p. l-Ut: 
Iluy & Uien. Scull. Dutim. I»<JI, p. 311'. 

(■ells not more than half the size of tlie type; .scmi- 
c-ells broadest towards the apices, lateral niiirj^nns 
towards (Ik^ hasr ^r^.Htlv hollowed. 

I.en.irtti lil-S2/i; breiiilth (niaxiniiini) 17-.J-:^0/x; 
bi-eadt'ti of isthmus 1 k-VlO fi.. 

K\<;!..\xit. — linmdreth, C'nmberlaiid 1 Ilauksliead, 
Lancashire! 
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Wales. — Llyn Boclilwyd and Tvvll Dim, Carnarvon- 
shire ! 

Scotland. — Common ! (Boy Sf Bissett). Common in 
Outer Hebrides ! Orkneys ! 

Ireland. — Galway ! Kerry ! 

Geofjr. DistrUndion. — Germany. Poland . Norway. 
Sweden . Denmark. 

This variety is strikingly a])uii(lttnt in the west and nortli- 
west of Scotland. The form of the cells, which are broadest 
towards the apices, is very characteristic. 

Var. minimum nob. (PI. XXXI 1, fig. 0.) 

Tetmemorus Brcbissonii var. minor West, Alg. W. Ireland, 1892, p. 132 (in 
part). 

Cells very small ; lateral margins of semicells 
parallel. 

Length 57 [i ; breadth 15 /x ; breadth of isthmus 11 /x. 
Ireland. — Near Oughterard, Galway ! 

2. Tetmemorus granulatus (Breb.) Ralfs. 
(PI. XXXII, figs. 7-9.) 

Closterium granidattis Jirvh. in Clieval. niicroscop. ot usage, Paris, 183i), 
p. 272; Breb. in Mene^,'li. Synops. Dosni. IH-U), p. 23(). 

Tclmemorus granulatvs Rjilfs, in Ann. Maj^. Nat. Hist. 1H\A, ]>. 2r>7, t. 8, 
f . 2 ; Hiiss. Brit. Fresliw. Al«r. IH-io, p. «7H, t. 81), f . G ; Kails, Brit. 
Desui. 1848, p. 147, t. 24, f. 2; t. 33, f. 1 ; De Bary, Conj. 1858, p. 29, etc., 
t. 5, f. 11 ; Ardi. in Pritch. Infus. 18U1, p. 74(i; li^-ibenli. Flor. Europ. 
Alfrar. Ill, 1808, p. MO, f. 55; Kirchn. Alg. Schles. 1878, p. 145 ; Cooke, 
Brit. Desm. 188(3, p. 41), t. 18, f. 8; t. 19, f. 1 ; IIans},^ Prodr. Algenfi. 
Buhm. 1888, p. 189; De Toni, Syll. Al<,'. 1889, p. 8G7 ; West, \\<r. N. 
Yorks. 1889, t. 291, f. 5; West, Al»(. W. Ireland, 1892, p. 132; Koy »S: 
Biss. Scott. Desm. 1894, p. 242; Norilst. Index Desm. 18iM), p. 135: 
West & G. S. West, Al{,^ S. Enj^'land, 1897, p. 483 ; Alga-ii. Yorks. ISKK), 
p. 59 ; AlJ,^ N. Ireland, liK)2, p. 20. 

Fenium (Teimcmoriis) granulatus Kiitz. Spec. Alg. 1849, p. 107. 

Cells fusiform in both front and side views, 5-572 
times longer than their diameter, with a slight median 
constriction ; semicells li^radually attenuated from the 
base to the apex; apices rounded, with a median 
incision of somewhat variable depth, apical angles 
rounded or subacute; cell- wall finely scrobiculate, 
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those scrobiculatioiis near the isthmus bein^ dieposedi 
in liorizantal lines, the rest scattered ; i;hlon>plafifcs:l 
with a median series of four or five pyronoids; semi- 
cells in side view rather suddenly narrowed near thel 
apex. 

Zygospore globose, witli a thick, smooth cell-wall. 

Length 138-239 /*; brcadtli 30-15 fi; breadth of J 
istlimu-s 25^0 u; diam. zygosp. 63-73 fi. 

KnoIjANIi. — Cumberland ! Westmoreland I (linlfs). * 
Lancashire! (Ital/g). W., N., and E. Yorks ! Clioshire 
(Itoi/). Leicester (Boi/). Essex! Warwick (Wills). 
Gloucester (JA/Z/s). Surrey! {Haifa). Hussex (Itiilf^i). 
Kent ! {Ralfn). Hants ! (ItaffH). Devon ! Cornwall ! j 
(Uiilfs) ; zygosp. from Tintagul ! 

Wales.— Common ! ; at 2,200 ft. on Glyder Facb, ] 
and at 2,700 ft. on Glyder Fawr, Carnarvonshire. 

ScoTiiAND. — Abundant ! {lioi/ ^ litsseU) ; Kygospores ' 
from Fyvie and Birsomore, Aberdeen ; Glen Dye; 
Kincardine. Up to :i,500 ft. on Lochnagar ! Outer" 
Hebrides ! Orkneys ! Shetlands ! 

Ima.ANl). — Aluiiidniit (zy^f'nsji. h-mii Lou^li Anna, 
Donegal) ! 

i-i'fo'ir. Ilhli-'ilinlioii.^ I'"i'a!ici.'. Belgium. Germany. 
Austria anil (lalicia. ILmgary. Italy. Portugal. 
Norway. Sweden. Denmark. lJonili(»hii. N. and 
H. Russia. Iceland. Greenland. China. Ceylon, 
Java. Australia. Siiudwich Islands. Azores. United 
States. W. Indies. 
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Abnormalities of this Desmid are sometimes met with, one 
of the most curious and interesting being a form in which 
one somicell is bifurcated at the apex. Vide Jacobs. Desm. 
Danem. 1875, t. 8, f. 31; West and G. S. West, 0])s. on 
Conj. 1898, t. 4, f. 40. Another abnormal cell has been 
observed which consisted of three "semicells"; West, Alg. 
N. Yorks. 1889, t. 291, f. 5. 

Forma minor Nordst. 

Tetmemorus granulatus forma minor Nordst. Aljjf. aq. dulc. ot Char. 
Sandvic. 1878, p. 10; West, Al<?. W. Ireland, 1892, p. 132; W(»st & 
G. S. West, Alga-fl. Yorks. 1900, p. 00; Alg. N. Ireland, 1902, p. 27. 

Cells considerably smaller than the average size. 

Length 95-117 fi; breadth 21-28 fi. 

England. — Near Settle, Great Sleddale, and bog 
near Widdale Beck, Yorks ! 

Scotland. — Near Scourie, Sutherland ! 

Ireland. — Near Glenties, Donegal ! Ballynahinch, 
Galway ! 

Geogr. Distnbittion. — New Zealand. Sandwich 
Islands. 

Var. attenuatus West. (PI. XXXII, fig. 10.) 

Tetmemorus granulatus var. attentuitus West, Al<^. W. Ireland, 1892, p. 132, 
t. 20, f . 7 ; West & G. S. West, Some N. Amer. Desni. 189G, p. 238 ; Alg. 
N. Ireland, 1902, p. 27. 

Semicells rather suddenly but slightly attenuated 
just below the apices. 

Length 170-182 fi; greatest breadth 30 fi ; breadth 
of isthmus 22-25 fi ; breadth of apex 15-17 fi ; ])readth 
below apex 15 fi, 

England. — Blea Tarn and Stickle Tarn, Westmore- 
land ! Hawkshead, Lancashire ! 

Wales. — Bog below Llyn Idwal, Carnarvonshire ! 

Scotland. — Loch Luichart, Ross ! Loch Macaterick, 
Ayr ! Hoy and Kirkwall, Orkneys ! Scalloway and 
Lerwick, Shetlands ! 

Ireland. — Donegal ! Galway ! Kerry ! 

Geogr. Dlstribittion, — United States. 

We have examined American specimens of this variety up 
to 303 /I in length. 
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3. Tetmemorus lEevis (Kiitz.) Rnlfs. 
(I'l. XXXII, figs. ll-l(i.) 

OUitt^vm (»iw KMk, Phyrolog. gorm, IBM, p. 132. 

Ti-lmemanu trnvit (Kats:.) GkUh, BHt. Di'Bm. 184A,p. 140, t. 24, (. 3 , Arch. ^ 
in rritah. InfuB, 18fil,p. T4fii Bnh(,nh. Flor, Euti^. Algnr. HI, IMIH-J 
p. 140; Riivliii. Alg. Sdilos. 1»T8, p. 14o ; WoUo, Deaui. U.S. 1^14, J 
p. 81, t. 20, f. 3 ; t. (50, r. 35 , Cnofce, Brit. Deeni. 138(1, p. 441, t, IB, f. S;> f 
Honig. Piwb. Algenfl. Bahra. 18B8, p. I«8; De Toni, Syll. Alg. 18«l. ' 
p. mia ; West, Alg. W. Ireland. 1303, p. 132 -, Hoy & Bias. Scott. Drsm. ' 
IrtW, p. 242 : Nnrdst. Indoi Diwm. ISBfl. p. 163 : Wert A O. 8, Wtrtt, I 
Alg. S, England, 1807, p. 483 ; Algn-fl. YurkB. 1900, p. «1 , " ' " 
Ireland, IB03. p. 27. 

Pcnium (Pefnunnonu) 1«™ Hay, Monogr. iDC. Conj. 1884, p, 71 

Cells araall, 3^—4^ (commonly 4) times longer tlian.1 
their diameter, with a slight median constriction; 
semicolls very gradually attenuated to the apices ; 
apex fairly broad and roniided, with a deep median ! 
incision; cell-wall minutely punctate: eliloroplast*,] 
with a median series of S--*) pyronoids; seniicclls in 
side view more attenuated than in front view, especially , 
near the apex. 

Zygospore ovoid, compressed, enclosed within an 
imlev, (•nni]ir('Ss('d, (|ii;idrilte eniif. 

I.eugtii i;;-.-,-l;>:V; lilvn.ltli 2ll-:'.l'.-, ,1; liveacllli ..f 
isllitiiiis ]l>---17 fj.: leiiutli .if zviiiis)). '>7 fL. 

Kkim iNli.--(!uinh.T'liiiiil ! ■\V|,stiH.ireliiii,l ! (/;,.<.<.//l. 
W., X.. 1111(1 ]•;. V.irks ; l.aiK-ishire ! I,cii-e,,itei- (/,■„„). 
Ii«c.\l Xui-fiill; (('„„/■,.). \Vanvick(ll7H.<). Siurcv I 
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Sandwich Islands (var.). Azores. United States. 
Dominica and Trinidad, W. Indies. Brazil. 

This small species of the genus is almost as generally dis- 
tributed as T. granulntttSf and at high elevations is often 
much more abundant. The median constriction is often very 
faint, and the semicells are not so attenuated as those of 
T. gramdafiis; the zygospore is also peculiar. The cell-wall 
is always minutely punctate, sometimes more distinctly than 
at others. 

T, lievis has a world-wide distribution ; it is found from 
sea-level to the snow-line, and also in the waters of warm 
and hot springs. It is rarely found in the freshwater 
plankton. 

4. Tetmemorus minutus De Bary. 

(PI. XXXII, figs. 17-19.) 

Tetmemorus minutus De Bary, Conj. 1858, p. 41, 74, t. 5, f . 10 ; Arcli. in 
Pritch. Infus. 1861, p. 740 ; Rabenh. Flor. Eiirop. Alpfar. Ill, ISfJS, 
p. 140; Kirchn. Alg. Schles. 1878, p. 145 ; Hansjr. Prodr. Alp^onfl. Bohm. 
1888, p. 189 ; De Toni, Syn. Al^. 1889, p. S()8 ; Benn. Freshw. Alt'. 
S.W. Surrey, 1892, p. 5 ; Roy & Bias. Scott. Desm. 1894, p. 242 ; Nordst. 
Index Desm. 1896, p. 172 ; West & G. S. West, Alga-fl. Yorks. 1900, 
p. 60. 

Cells small, about 3 times longer than their diameter, 
with a slight median constriction ; semicells conspic- 
uously attenuated from base to apex ; apices with a 
deep median incision ; cell-wall delicately and some- 
what sparsely punctate ; chloroplasts w ith one or two 
pyrenoids; semicells in the side view ratlier more 
attenuated than in the front view. 

Zygospore unknown. 

Length 52-65 fi ; breadth 1 9-2 1 //, ; breadth of 
isthmus 18' 5 /x. 

England.— Dodd Fell, N. Yorks. (at 2,000 ft.)! 
Hindhead, Surrey {Benndt). 

Walks. — Capel Curig (Roy), Pen-y-gwryd {Hoy), 
and Llyn Bochlwyd ! , Carnarvonshire. Radnorshire ! 

ScJOTLAND. — Not uncommon on wx^t rocks {Hoy ^^ 
Bis.sett). Moidart, Inverness! General throughout 
the Outer Hebrides ! 

Ireland. — Dublin and Wicklow {Archer). 
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G^ogr. Disiril'titiov. — Germany. Gifllicia in Austria. 
Norway. Sweden. Azores. United States (?). Brazil. 

TliiB is the smallest and rarest sppt-ios of the genus. It 
is somewhat smaller than the average forms of T. l^ri/r, and 
tbfi semicella are more attenuated. Tho cell-wall is not 
smooth as described hy De Bary, but ia punctate as in all 
other spocii's of the genus, the ponetulations being very 
delicate and not oasily seen. Boy records it from Scotland^ 
as "not uncommon on wet rocks/' but we find T. livvii mora f 
usual in such situations. T. minntnn is frpqnent in the bog- 
pools in the Onter Hebrides. 

All Wolle'a Hgnres of tlie genus THmcmnnut are very bad 
ones. The zygospores figured by him (Desm. U.S. 1884, 
t. 21). figs. 7-9) do not belong to T. rnutnfn*'. but to T. Lvvt 



Plate 1 



I'LATR I. 



1-7, — Oonatozygim mmiota?n.ium De Bary. 1-3, 6, 

after De Bary, x 390 ; 4, 5, 7, x 520 ; 6 and 

7, zygosporea . 

H-ll.—G. JJr«t;*vo»n De Bary. 8, 9, 11, x 520; 10, 

nfter De Bary, x 390 . 
12-14.—^;. Br4bUmnu var. I.-vre (EiUe) West & G. K, 
West. 12 and 13, x 400; 14, zygospore, 
after De Bary, x 390 . 
15. — G. Breliisitfiim vfi,r. mivufwiWest &G.S.'West 

X 400 
10.- ff. i}i-,7.p«.wi(./; viir. viiinthim West &, U. S. AWst 

fciniiti. X 400 
17.-';. X/V/iw«j,/\Villc. Aftn- Willc, x 400 
18.—';. Ki.-!h,i<un fonuii vuunr Wfst & (!. S. Wc^st. 
X H:10 
19_20.— 'V. '/nh.um WMc. 19, x 400 ; 20, after Wollr, 
X .')00 
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Plate 2 




Rahcnli. 1 and 

■ Afte'rDeBarji 

Spiwfs'niii riiiiifmMUa BrSb. 7, after De Bary, 
X 390 ; «, X 520 ; 9 and 10, zygospores, aftpr 
Archer, X 300 
1. lurfom West & O. S. West, x 520 

Sp.f,<^fnr»,!s West A H. S. AVest. x 520 
Sp-pan-iiln Arch. Alter AruliiT, x -lUO 
19.— Sj.. vl,..''tpnti!(> (Br^b.) Ai-eh. After KQI/.iiif,'- 
X (iOO .... 

-•>^.—S)K nidoxpirn (Kutz.) Arcli. After lie Barv, 

•20, X 390; '21-23, x 750 
-2G.^8ih Intyicafa Ai-eli. Afler Arelier, x 4l)0 ; 
•20, aygospoi-e .... 



II. 
12-14. 

15-lS, 



Plate 3 



4-6. 
7-12, 

13.- 
14-16.- 
16-17. 
18-19.- 

20.- 



'27-a:!.- 



—BjnroUenia minuta Thur. 1 and 2, x 520 ; 

3, after Liifckemuller, x 500 
~Sp. tboracensis G. S. West, x 520 . 
— 6'p. obscvra Ralfs. 7-11, aEter Liitkeiriullei-, 

X 500; 12, X 400 . 

-S}i. bivpiralis West. X 400 
-Sji. acuta Hilse. x 620 . 
— ? -Sp. tenerrima Arch, x 520 
-Mtaotannum De Gmyi Turn. After Taraer, 

X 500 
-Jf. Be Greiji var. breve West. X 400 
-M. Dc (ire'ji fornin mn/m- West and (5. S. West. 

X 400 . ■ . 

-M. De. (}r.:\ji foriua Icuuis West A (J. S. Wost. 

X r>;io .... 

-M, KmuMid I.ei.iiij. 'lA, x 52U ; 24, nhiM- 

Leiiimcrnuiiiii, x 805 
-.1/. jy 107. lire Km West & G. S. West. X 520 . 
-AI. v'mUisccu^ \)ti liiiry. After Du Hary, x :J90 
~M. macriKoccHm (Kutz.) Koy & Biss. After 

Deli;iry, x ^90 



^ 



in 






,i 



/ 



I 



'0; \i. 



I 



% f ^^ I ^ > - 1 1 



8-II.— O. «n'(.i 



ftmalozygim mmwts}nium De Bary. 1-3, 
after De Bary, "*'" 
)fi pores 



., 5, 7, X 520 ; 8 iiiul 



I Do Rary. 8, 9, 11, 



after De llary, X UBU 
'j, Bn'InMtnnii var. //n-e (Hilse) West & G. S. 
West. 12 and 13, x 400; 14, 



after Do Bary, X 390 



' Ih.—G. Brehimmiii 
400 



lO.-R. ftv7,;«.TO,i;;vai 

ft.niia. X 400 

n.-(i.Ki,ii,«<u,:\vi] 

18.— «. Kirllma,,: fnriaa i«; 
X 830 
19-20.— «.)';/.»«m Wolle. 19. 
X ,',00 



imlum West & G. S, We»t. 
»We>t*(i.S.We 



After Wille, x 400 
!mr West A (1. K. Wi 



c 400; 20, after Well. 
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Plate 4 



l-S.^Mtiitot/emum macnjcuceum (Kiita.) Roy & Bias. 

var. micritr^iccu/m (Kiita.) Woat A G- S. West. 

I, X 5'iO ; 2 and 3, after Do Bary, x 390 . 
4-14. — M. cklamydutiportim Ue Bary. After Do Bary, 

X 390 
—SI. (.-aldariurum {Lagyrh,) Hansg. x 520 
-M. viirijicum Avch. x .J2U 
—M. Hjullicherlawim Ntig. 20, ut'lor Nageli, X 

300; -n, X 520 
—M. Miullichtirianvm, var. yratidv Nurdst. x 520 
—Cylindrocyvtia Brohimiuuii Mottogh. 23, 24, 

27-29, aftor De Bary, x> 450 ; 2.5 smd 26, 



15-17. 

I«-I9. 
20-21. 

22, 
23-29. 



-C. Bi-'hlxfomll MuiiL-gh. Vuiiiig ( 



capitig 



;j;}-:i«. 


-C. r,v,...v<( IJu Bai-y. 33-:)5, aftL^r Do Bmy, 




X 390; .■{IJ-3S, X 520 . 


39. 


—C. i-ustohi Tui-ii. Aftor Turijui', x 500 


4U-11. 


— C'. di,>lu«im,-a Lmid. 40, x 520; 41, aftoi' 




Lundoll, X 400 


42-i-3, 


—C. diplv-iimt-a var. iimjur West. 42, x 4U0 ; 




43, X 520 . . . . 
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Plate 5 




12, — ileioia'.mtiiii irii 
X 5-20 
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Plate 6 




l-3.—Pe>nuvt VyliudruH Ehreiil). 1,afli^i> Ksilfn, 

400; 2 and 3, x 520 ; 3, zygoapoi-e 
4-5.— P. cviwulare West & G. S. West, x 520 
e-7.— P. exiguum West, x 400 

8, — P. eriguwm forma major West & (J. S. West. 
X 520 
fl-11. — P. phytnattrnpoiiim Nordst. 
X 570 
12-13.— P. riifMrr.u^ Cleve. 15 

X 4t)0 
U-m.—Nr.ln„7>i Dhjltn-s (Klir 

14, X 520; 15, iiftur liiilfs, x 200; 10, 
400 . 
17.— iV". Di'jdH.'t Viii-. mudrktuni VV^;^t. x -'iOO 
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Plate 8 



PLATE VIII. 



4-5. 

6-7. 



8-10. 

n-13. 



14-16. 
20-23. 



30-31.. 
32-,3.-).. 
36-37.. 



—Netriam ohlongum (De Bary) Liitkera. 1 and 2, 

aftov De Bary, x 300; 3, x 4flO . . 66 

—Penium craitmMenlum I)e Bary. 4, after Do 

Bary, x 390 1 5, x 520 . . .96 

—P. Jijnnmpermu7ti Joshua. 6, after Joshua, X 

4.50; 7, X 520. . . .78 

-P. Mwrnaniwi Arch. After Archer, x 400 . 80 
—P. ilidyinocarjium Liiad. II and 12, after Lun- 

dell, X 400 ; 13, x 500 . . .79 

-P. /fuhMlanyulare West. X 400 . .81 

-P. mumiiammum Nordst. 20, x 500; 21-23, 

aflar Nopdstedt, x 600 . .81 

-P. iniwnlKm Breb. 24 and 25, X 400 ; 26. 

>;Vf;cis|iore, after Holts, x 4110 . .S2 

-P.' -1,1,111,: West & tl. S. West. 27 and 2(1, 

x .">20; 28, X 66t> . . .92 

-P. a,M,rh,mihn„, Elfv. 30, after Elfviiii;, 

X 400; 31, X 400 . . 93 

-P. mar'/«riV«r,-,n« Riilfs. :!2, x 520 ; 33 and 

3-4, x'400; :i.l 
-P. CIr.rri Lund. 

X 400 
-P. Chrei var. cra-svm West 
-P. ,iran,iUit„m (Benn.) West A (I. S. West 

After Bennett, x 400 . 



I. liijfs. :12, X 
zygospore, afte] 
.36, X 400 ; 37, 



Halts, 
ifter Lundell, 
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Plate 9 



PLATE IX. 



1-8. — I'eniiiin xj/irimtriolatum Barker. 1— !■, X 520 ; 
5 and 6, two apices, x 1280; 7, portion o! cell- 
wall, X 1280; 8, zygospore, after RalfK 
9-11. — P. pidiirruirphura Perty. 9, after Lundell, x 
400;' 10, X 400; 11, x 520 
12.— 'P. lagenarioidea Roy. After Roy, x 400 
13-U.~P. CuewbitiimmBiss. x 520 
15. — P. Ciictirhilimtm forma, x 520 
16.- P. Cucurhitinvtn iorimi, minor Wiist. x 4l>U . 
17. — P. Ciicurbitintiut toriiia major Want JkH-H-Weat. 

X 520 
18.— !■*. CiiciirhUimim var. Srolictiiit West & G. S. 
West. X 400 . 
19-20.— P. Cucurlntlnum viir. suhtiah/mm-phum Norcist. 
19, X 40U; 20, after Nordstodt, x 570 



Plate 10 



1-2.— Peniitm miuulum (Ralf«) Cleve. 
2, after De Bary, x 890 . 
3. — P. minuiiim fovnia minor Racib. 
P.i 
P.i 
P.I 



1, 



400 



5. 



X 400 

I forma majrrr Racib. X 400 
niniUnm var, f-vmiilvm Wille. x 400 
ninufum var. ijrantlf. Wille. X 400 
V. — i'. miviilnm var. undvlatum West, x 400 
8.— P. minutnvty^v.elwujatum. Weat & G. S. WeHt. 

X 400 
9.— f . minutum var. al^niium Racib. x 400 
10. — P. minutum var. poli/tiiciim (Racib.) West&G. S. 
West. X 400 . 
11-18. — P. miyiutum var. crastfum West, x 400 

14.— P. m/inutvm v»r cranmim fonna inflata West, 
x 400 
\r,-\l.—P. h<ruv.^l>!r>o<m Wost. 
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Plate 11 




l-3.—Ct"^teriuvi, Cijnlhi-i De Ni>t. 1 and 2, forms, 
X 520; 3 a, X 400 (after De Not.) ; 3 a', 
X 400 
4. — CI. Cynthia var. curvatingimum, West & G. S. 
West, X 520 . 
6-7. — CI. Lagoen«e Nordst. 5, x 400 (after Nord- 
stedt). 6 and 7, x 520 . 
8-]0.— P/. Arrhpri'nvvm Clrve. H, x 400 (after 
l^uiidfll); 9, X 400; 10, Kj-gospurL', x 41)0 
(after LfitkfTdiillpr) 
11.— (7/. Airhrymiodii fonna. x 520 
1*2.— r/. purrn-hnii Nonlst, x 41)0, aft^^r Nunlstpdt 116 
l:).— (7. ju.n-rrlnm Viir, tni./'islfiUim Wi'st & C. S. 

\V,-st, X .VJU . ■ , . .lit) 
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Plate 12 




1-5. — Closteriwia didymdiocum Corda, 

400; 3 and 4, x 200 (after Halfs) 
of semicel], x 700 
6-7. — CI. didymotocvm var. a«]Jerulatum Web 
West. 6, X 220; 7, x .520 
8-10.— (7/. marihnhtm Bi-eb. 8 and 0, ; 

Brebissoii) ; 10, x 220 . 
\\-V.^.—C■L av'jnxfaUim Kiitz. 11 snul 12, 
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Plate 13 




1-3.— Closteritim coataium Corda. 1, 

200 (after Ralfs) ; 3, x 520 
4-6. — CI. regulare Breb. 4/x 200 (after Brebisaou) ; 
5 and 6, X 520 
7-16. — CI. striolatvm Ehrenb. 7-12, ontline figures to 
show tho variability of form and the autureH, 
X 140; \:i, X 400; 14 iuid lo, X :>-2D ; 111, 
zygospore, x 200 {after Kalfs) 
17. — CI. striolatum fonua recta Went, x 400 



Plate 14 




1-5, — Clwiterium intermediunt Halfs. 1-3, 
4-5, X 200 {after Halfs) . 
6. — CL intermedium var. hibernintm Wett, x 520 
1-9.— CI. Ulna. Focke. 7 and 8, x 400; a, x 620 
' '\(i-U.—Cl. juncidum Kalfs. 10-13, x 400; 14, zy^o- 
sptiiv, X liOO (iifttT Kiilfs) 
-10.— C/. jnurMvu, viir. hvrhr Hnv. X 1200 (ufU'i 
lialfs) 



Plate 15 




extremity 

-Gl. Pseudodianw Roy. 7, x 400 (after Roy) 

8, X 400 
9-12.— Ci. parvuiiivi Nag. 9, x 300 (after Nageli) 

10 and 11, X 520; 12, zygospore, 
13-14. — 01. parvuhtm var. anguatum West & G. S, West, 

X 520 

15-20.— G/. FenK^Kiitz. x 520; 18-20, KVKOspores 
21-22, — CL Diaiix var, arcuntum (Breb.) Raboiili. x 

220 (after Brebissoii) 
23-25,— CT. Jenneri Ealfs. 23, x 200 (after Ralfs) : 

24 and 25, x 520 
20-27.— C/. Jenwri var. ii,hwlnm 0. S, West, x 520 , 
28-30.— (?/, inruvvum Breb. 28 and 29, x 520; 30 

X 200 (after Brebisson) . 
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Plate 16 




1^. — Climteriuin. calosporum Wittr. X 
Wittrook). 3 and 4, zygoajjoros 
, &-8. — Gl. cahmpttfum forma major West & Q. S. West . 
Two zygospores, x 2"20 . 
7-8.— CI. i-h,racnwo_ Tarn. x 400 ; 1, after Turner . 
9_14._(V. LpiUU-luu Kiit/,. il-1 1, X JOOdiftcr Ui,|fs) ; 
12-14, X 520 . 
15_16.— (7?. mnniUfennn Elircnb. x 400 



•r ' :® 




7 



-^4 



/ 



Plate 17 




1-4. — Closterium Ehrenbergii Monegh, 1 and 2, 
220; 3, X 120; 4, zygosporo, x 220 

5-6. — CI. Malinvemianum De Not. 5j x 220 ; 6, 
520 . 

7-S.-~Cl. dproriim Br^b. x 200 (after Brehi^son) . 
9-10.— Ct. lancrolahmi Kiitz. 9, x ;50(.l ; 10, x -^i-JO . 
11.— C/. hmeeulalum var. 'j'urrnm Wi'.st & G. 8, 
W'L-st. X 520. 
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Plate 18 




—Cloalerium aeeromim (Schrank) Ehrenb. Tar. 
dongatum Rreb. x 220 . 

—CI. ttcerontim (Schrank) Ehrcnb. 2 and 8, x 
200 (after Ralfs) ; 4, extremity of a cell 
showing slight truncation, x 520; 5, zygo- 
spore, X 200 (after Ralfs) 

( 'var. imgoleTise West&G. S. West. 
X 220 

—CI. tancmlnlitm Kiitz. Zyj^osporp, x 220 

-CI. Imnnhi Elircnb. X 220 

-CI. hmuda viir. cohmitum Klfl.s. x 120 

-CL Linu,l<iy;ir. hkuvvxum Sriiiniilh.. x I'Jl 

-CL Luni'la v.u: mirnncilhiin (iiitw. x 120 
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Plate 19 
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PLATE XIX. 



—Cloaterium sigmoicUnm Lugerh. & Nordst. X 
170 . 
3-5, — CI. niyvutidfum forma major West & G. S. 

West. X 170. 
6-8.— C(. Biliim West & G. S. We«t. X 620 
9—11. — CI. peractTomim Gay. 9 and 10, X 400; 11, 

X 400 (after Gay) 
12-13.— Ci.;jeracero«mvar.e/f!7nK«G. S. West. X 520 

U.—Cl. Uttorati- Gay. x 400 (after Gay) 
l.-,-18.— CT. Umhhuii Johnson, x 520 
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Plate 20 




-Clontenum. Cornu Ehrenb. 1 and 1, x 400 ; 

3 and 4, X 520 ; 6, zygospore, x 400 
—CL abruplum West, x 520. 10, zygospore 
-CI. abntptum var. breviua West & G. S. West, 

X 400 
-Gl. toxon West, x 400 . 

-CL Bidmacarimse Turn. x 400 (after Tumor) 
-CL Bal'MUcartiid''. forma iniiwr Turn. x 400 

(after Turner) .... 
~Cl. Scoticiivt Turn. x 400 (after Turner) 
-Cl.Scolicitmvar.fasiformuTuTU. x 400 (after 

Turner) .... 

-Ct. jnunlium Hantzsch var. major Hacib. 
-CL piieillum var. numulUhu7>i Wittr. . 
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Plate 21 




1-2. — Closteriutn prwlimyuin Br^b. 1, 

BrebisBon) ; 2, x 600 . 
8-5. — CI. prailimgitw. forma brevior West. 3 and 4, 

X 400 ; 5, zygospore, x 200 
6-7.— CI. drigomm Breb. x 400 
S-.\2.—ai. urncih BreL. X 520; 11 find 12, 
Vi.—a. •jnu-Ue vivr. tejm.' (LL'iiiiti.) W. 
West. X 520 . 
\l—\G. ^Cl. ijrarilc viiv, floiujahuii West &. G. S. Wt'st. 
X 400 
17.— Ci. Lmulellii Liigorli. x 4()(t 
18-19.— C/. act'raiareTuffou West, x 400 
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Plate 22 




1-3. — Clottenum atiemiattimi Ehrenb. 
4-5.- CI. turgulum Ehrenb. 4, x 200 (after Balfs) ; 
5, X 400 . 

6-14. — Gl. PrUckardianunt Arch. 6 and 7, x 200 
(after Archer) ; 8 and 9, outline drawings, 
X 120; 10, apex of semicell, x 520; 11, 
jjart of cell-iviill showing' duttLiJ MlriiL', x o20; 
12, fioiniccll with proniiiicnt marks, x 520) 
l■^ and 14, zygospores, x 120; 14 is an 
abnortii.ll zygospore produced by the conjuga- 
tion nf threu cells 



Plate 23 




10-19. 
20-21. 



—Chsterium prmiiim Breb. X 520 

—CI. aeirularp Tuffen West var. ^tbprimnvi 

We»t & a. S. West. X 520 
-CI. Ceralinm Perty. 6, X 520 ; 7 and 8, x 400 
—CI. (tmlum Breb. X .520 ; 14, zygrospore 
-CI. „ri,lum vnr. TA„r„ (Pcvty) West A G. S. 

West. X 520 .... 
-CI. mimhimn Kiltz. 10 and 17, x 400; 18, 

smaller femis, x .520; 1!), zyj-CKjiore, x 520 . 
-CI i<li'i.^jwrnm West & (i. S. West. x 520 . 
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Plate 24 




jtna. 

1-5. — Clo/tterium linealnm Ehrenb. 1, X 200 (after 
Ralfa); 2, x 400 ; 3, x 520; 4^ zy^ spore, 
X 120; 5, portion of cell-wall of conjuffating 
specimen, x 520 

6-7.— C?. Ralfdi Breb. 6, x 300; 7, x 200 {after 

RjllfR) .... 

»-n.—Cl. Ralfni var. hyhridum Habenh. 8, 10, and 
11, X 520; 9, X 220; 12, ?,y^o«porc, x 120; 
13, portion of cell-wall of conjugating wpeci- 
mpn, x 520 .... 
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Plate 26 




f 1-5. — Closterium rontraium Ehrenb. 1—4, x 620; 

5, zygosjiOTo, X 200 (after Ralfs) . .188 

'■6-8. — CI. rotifrntwrn vftr. hrevirontrattim West. 0, x 

.ViO: 7 ■.m'\ S. zy<^n^]^<n-r^-, x L>L>n , , \AU 

s|)urv, X MHI (;ilUT H'.iU-^) . . ]'.Hi 
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Plate 27 




riiM. 

1-6. — Docidwtni baculum Breb. 1, x 430; '2— (i, 
X 520 J (5, basal view of aeiiiicell, x 520 
7-10.— D. midii.latumBs.il 7, x 430; Band 9, x 400; 
10, basal view of Kemicell, x 520 . 
11, — D. v/ridviaUem. forma peruTidulata West & G. S. 

West. X 400. 
12. — D. uiidnlatani var. dilatatum (Clove) West & 
G. S. West. X 400 . 

i:!-ir>.— i). wMtr (Hiclitur) Lmui. 1:3 mun4, x WU 
[iiftiT IJii'l.tfi-); l.Mjii«> uf seiaii'Hl, x -MO 
(uftcT Kidih'r). 
lii-li^.—rirHn.hvninm anwudnm (liivlj.) lf;iljenii. Hi, 
X 220 : 17 and IS, x 4U0 
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Plate 28 
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Plate 28 




l-'i.—FleiirotiKft/iuvi, coronatutn var. flvctuatui 
1, X 430; 2, X 400 . 
3. — Pi. caronulum vur, rolnisium West, x 400 
4. — PI. caronatum (Breb.) Habenli. x 520. 

cell showing the iliBposition of the chloro- 
p]:ists .... 

b-H.—J'l. corunatii,,. vur. uu'lii!.>^in,i (I!iv1jj Wl'sI. 
r>, X 400 ; (i, X 220 ; 7 mid 8, two u])ices, 
X 520 
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1. — I'lrurotmiiium eugnuniivi (Turn.) West & G. S, 

West, forma Scotiea West & G. S. Wt^st. 

X 430 
2. — PI. cugefuriLfii. foriurt Camhrica West At G. S. 

West. X 430. 
^3-4.— P. truiieatum (Br^b) Nttg. 8, x 200 (after 

Ralfs) ; 4, X 430 
i._P/. Ir,nu'«l>iii, Viir. F«r'/„lH,r.^,.»;i (I!ov) West 



-I'l. 



-ri. Klirrulunjl! (II 



Wl'sI. 



>\ 



IM.ATK XXIX 



jCv)f-C<K>!>^-ti 



^yo'0(^trO<5-j<f» 



i^.-v.-.-'Vv.: ;.^ 



f.r> '"* OOQQfj 



J •- 



fCJ O'iv;:, 



L. 



- "x . \ ' 



• ■.«■ -. I' 



4 ' 



.^ 



• • f 






I' r. o c-'^ ,- ' Ci c-^ 



11 



> '. <»■ 



4.\. 



10 



w 



'.'ilV"- :v^ v:.^: - 



^ 



Plate 30 




I . — Plowrolieniuvi Ehrenbeygii (Breb.) 

Zygospore, x 315 
2. — PL EhrmihBTijvi forma, x 400 
3. — Pi. EKrenlmrgii var. olongatum West, 
4, — PL EhrtntU-rgn fonoH. x 220 . 

■ 5-6.— Pi. tridenluhm (Wolle) West, x .520 

7-8. — PI. tridentnlutn var. cajntatuvi West. X 520 . 
9-11).— iV, Tnihrr„l.< [VA„x-n\..] Nii- v;ir. 
(IMp.) Wust A. {'-. S. W,!>l. X 4UI) 
ll_l:j.— iV. Tmh.-r.Ua (Elircnl..) \a^^ 11, x -J 
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Plate 31 



Plate 31 




1-2. — PlenrntamiHin ■mmeuitum (Reinscli} Lnnd. 1 

X 500; 2, X 520 
8-6.— P/. nodomim (Bail.) Lund. 3 and 4, x 430 

5, basal view of epmicell, x 520 ; 6, x 400 , 

7.— PI. HutcUnxrmH (Tiini.) West h G. S. West, 

X 400 (jiftor 'I'linicr) 
).—/•/. Tmhrmh. {l':iirCTil..) Nil-,', forma rlarnln 

(Kill/.) West A (;. N, Wcsl, ,S, X 40U 

'.\ X L^OII (nlti-i' Itiilfs) . 
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Plate 32 




1-2. — Tctmcmonis Brehinmnii (Menegh.) Balfs. X 
4:30 . 
3.—T. BrAhisBimii Tar. tti/rijidiLS Haifa. x 400 
(after Ralfs) . 
4-5. — T. BrehisBonii var. miiuvr De Bary. x 430 
fi. — T. Bri'Vissonii var. tnimmutn Weet & G. S, 
West. X 400. 
7-9.— T, f/ravulatii^ (Breb.) Ralfs. 7 and 8, x 4;i0 
9, zygospore, x 315 
10. — T. griiimlatiix var. aiffnuaUin West, x 400 
11-16.— 7*. 'l^.vw (Kutz.) Ralfs. 11, 12, and 14, x_ 520 
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